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NO MONEY 
IN ADVANCE 


We Save Home Builders 30% to 50% 


The Chicago House Wrecking Co. would not dare ship Design No. 152-D 
you a carload of building material, valued anywhere from $500] _ Sevenrooms and bath, 
to $1,000 without one cent down, if we misrepresented one | ;, dq. UPrtocdate inter. 
single item. You are perfectly safe, we take all the risk. - - - 

No one else in all the world can make such low prices on new Building Material. 
Our reputation as cash buyers places at our command, first—every bargain worth 
having. We are satisfied with one small profit—let the in-between profits remain in 
your pocket—means an immense saving—that means all previous 
Design No. 117 


. . 
635 seer New Building Material Prices S-M-A-S-H-E-D 
a Saanaioes Then, when our expert knowledge of what to buy and how to buy at the right 
Excellent Interior. Size, 35 Ptices is combined with the expert knowledge of our most complete Architectural 
6 inches by 27 fect. Department, the result is practical, modern, beautiful buildings, constructed absolutely 
without waste—to satisfy all tastes and all pocketbooks. 

We not only save you from 254 to 504 on your completed building, but we give 
you all the assistance you need for its proper and economical construction, free of 
charge—Blue Print Plans, prepared by expert architects, Specifications and Material 
Lists, together with any other information you may need. 


Compare our offers and you will be satisfied that none can compete with our price 
—and none can equal our service. 


10,000 FREE 
y Mail the Coupon Today 

A truly wonderful book given away Free. One hundred pages of modern, up-to- 
date designs. Free to all parts of the United States. Other points upon receipt of 25c. 


—— Brings Complete $50 Set Blue 
Rooms and > Prints and Specifications for 
$65 bath,all roome Any of These Beautiful Homes 


The object of this advertisement is not to sell plans, but if you are interested in 
any of the designs shown on this page, we will, to save time, send a complete set 
of Plans. Specifications and full descriptive Material List, showing sizes, style, qual- 
ity and catalog number of the material that we furnish. The best part of it is, that 
the entire $2 will be credited on your order, or if plans do not suit, you may return 
them and all but 50c will be refunded. In addition, we will also name, upon request, 
delivered prices for complete Plumbing Outfit and Heating Plant of any kind and 
furnish complete specifications free of charge. 


REE Price Wrecking Catalogs 


Send for our Special Building Material Catalog No. 100, Plumbing Catalog No. 133 
and Heating Catalog No. 120 showing a complete line of construction of house. barn, 
or any other building. The newest and latest features in each line at low Prices, 


Read Our Guarantee—It Is Your Protection 


convenientand 
toomy. Size 22 ft. by 31 ft. 


Design No. 50 Our guaranteed proposition to you is to furnish the material as specified in the 

¢ > Eight Rooms Material List in all ond new stock, of the grade, sizes, style, quality and catalog 
$872 and Bath,very number mentioned, and in quantities sufficient to complete the design strictly accord- 
attractive Ex- ing to the plans. We also guarantee prompt shipmert of order. All material load- 


terior: Five Closets, Airy ed in one car from our plant here, 
Balcony. Size 28 ft. by 28 ft. 


Our Paid-Up Capital Stock, $2,000,000 

Heating Plants 
Write for our 
prices on our com- 
plete bathroom 
outfit. We guar- 


306 to (Oy CAN BUILD 
_ House Wrecking 
Steam, Hot A BOOK OF PLAN Dept. F-7, Company, 
Water and Warm - Chicago, I 


Air. Let u: esti- 
mate on rour re- 
quirements. Big 
Design No. +" Saving. 

Seven Rooms 
$960 Bath, Large Chicago House Wrecking 

ving an 

Main Bedroom, Modern in Company, Dept. F-7 
every respect. Size 27 x 36 ft. Cc 


HICAGO Town 
State 


@ sena me your $10,000 Plan Book 
FREE. Iam also interested in 


the Material < 
This Home | 
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Extra 4,000 Men Wanted 


HE United States Navy will need an extra 4,000 

men this year. Today the Navy is the largest em- 

ployer of men in America. To run its vast fighting 
fleet, it employs 48,000 men, of whom over 16,000 are 
petty officers, besides warrant and commissioned officers. 
And because there are so many positions, there are splendid 
opportunities for promotion. 

The average pay of men and petty officers is $35 per month with practi- 
cally no living expenses. Compare this with average pay in civil life, where 
you pay all your own expenses. 

Young men who have it in them to win, rise to Chief Petty Officer at $90 
to $100 a month, and to Warrant Officer at $1,600 to $2,500 a year. 

Retirement privilege open to all men in the service at 34 pay. 

The Navy employs 50 different trades. It teaches trades to those who 
haven’t one, but who have mechanical aptitude. Those who have, can enter at 
higher pay. 

And the Navy gives you a chance to see the world. 

If you are between 17 and 25 years old, call at the nearest Navy Recruit- 
ing Station. We'll send you the address on request. The officers there 
will gladly tell you everything you wish to know about the Navy. 

Or send for the free illustrated book «*‘The Making of a Man-o’-Wars- 
man.”’ All about Navy work, pay, play, promotion, etc. Have your 
parents read it, too. Send now, and you won’t forget. Address 


Bureau of Navigation, Box 69, Navy Dept., Washington, D.C. 


UNITED STATES NAVY 
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shave 


Knives that cut 


Keen Kutter Safety Razors guarantee 
a real shave. Made with a “hang,” 
these safety razors fit the natural 
shaving motion. ‘The result is firm control over the 
razor and the beard is removed with clean-cut strokes. 


Keen K utter blades are made of the finest Swedish steel, ground with great 
accuracy, and are thick enough to hold their own against the stiffest beard. 


The Keen Kutter Junior is wonderful value at $1.00, which includes 
case, razor and seven blades. ‘The Keen Kutter regular razor is slightly 
longer and different in pattern, with silver-plated frame and genuine 
black leather case. with 12 blades. 


KEEN 


Thumb the blade of a Keen Kutter Pocket 
Knife and feel the keen, true edge. Buy it, 
: use it for tough work or fine, and that edge 
No. K3413_— stays. It lasts an incredibly long time with- 

Price $225 out sharpening. When it is sharpened, if you 
find a flaw, take it where you bought it and 
your money comes back in a jiffy, without an NakilO. : | 

argument. That’s the Keen Kutter way (FENKUTTER . | 
of proving the quality of Keen Kutter junior with = ’ 
tools—as well as pocket knives. 7 Blades & Case. 


Recollection of Quality Remains, 
Long After the Price is Forgotten.’** 
Trade Mark Registered. —E. C, SIMMONS. 


If not at your dealer's, write us. 
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vst Multiplies Power Sure to Find the Dirt am 


To begin with it is a big cake 
and to end with it is a big 
saving, and all the time 
between it is a big help. 
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$ repair SHop 


am now. running my own 
repair shop—making money 
Started without capital or any 
previous knowledge of auto- 
mobiles. Learsied wih Dyxr's 
Workinc Mopet System. Got 
my start through Dyke's Em 
PLOYMENT PLAN. 
Thr hind of testimonials we want 
ty show you—actual proofs, 


I give your course exedit for having started me in the auto repair busi- 
ness. do repair work for auto owners. The enclosed photo shows a job 
T am doing for Mr. Frank Be ile: ers at his home on his Overland car, I make a 
specialty of grinding valves and overhauling cars and always have work 

I sometimes buy ape d cars and overhaul them to sell. Iam now 


———4 y Foca. to go ii the business on a larger scale and take the 


- or a car. Hoping this letter will be of service to you, I remain, 
tefully, - LAMB, proprie for ot Lamb's Auto She 
Web. oe 1912. 1221 hanan Street, Moberly, Mo, 


Such Results 
Such success is not the result of a mere correspondence 
course. The Dyke system is that, but a great deal more in 
addition. Mr. F rederic k Marwick of Scranton, Pa., said, “As 
& practical man, I find in your models the real key to toate 
by mail —this makes the course interesting as well as instruc- 
t ” And he hit it exactly right. 
Dyke’s Wondertul Working Models 
(Thi iginal and only system of its kind. Patent applied for.) 
with real metal movable parts are the true secret to the success 
of students of the Dyke System. On these models you get 
actual practice, see the actual operation of the different parts 
of the auto, and learn more than you could from the auto itself. 
That is why so many of our graduates immediately start repair 
shops or step right into positions as chauffeurs without a day's 
experience, after they finish Dyke's Course — and it would sur- 
prise you how quickly and easy you will wn: with this system. 
If you think Mr. Lamb's case is an exception, read some 


ore f 
E, Dwyer, 31 N. Willow St., Montclair, N. J., 19 years old, receives $25 
a week and board. 
Harry J. Herbin, Jamestown, Kans., was a farmer, but has doubled his 
income repairing and selling autos 
R. McClelland, Aswet was an auto driver. Became profes- 
sional chautfe eur and more than To d his salary 
Stewart, Oakiand City, Ind., ‘a chauffeur at $25 week. 
‘ewins sod S. T. Slayback sete graduates, are now running a 
Garage and Repair ‘Shop at Woodbine, 
rage d we could continue until we had filled this and several more pages. 


{ 


== photos of 

0 students 

- shops 


All the Result of the Dyke System free. 

You can obtain the same start these men had—al! the help 
and more, because we have just brought the instruction up to 
date,enlarged the books,added a new manikin of the assembly of 
the auto and the power plant. None of these men had the help of 

Our Employment Pian for Students 

This represents years of work to provide something that 
no other school had, namely, a way for the graduate to get 
acquainted with auto and garage owners, to prove his ability 
and to immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, supply 
man, etc.. with the auto industry since its beginning. He 
originated the first Auto Supply Co.and published the first book 
on autos in America. Noother man wit 1 such experience is to- 
day teaching others. And all the experience and inside informa- 
tion of the auto a J he has thus gained, is embodied in this 
Employment Plan. If these men whose endorsement are 

ere given, could make so much money out of this System 
without other help, think how much more you should do with 
the assistance of this Employment Plan. 
ot one of these men lost a day's income training for the 
new work. Under the Dyke System the entire course, models, 
etc., are sent to you at one time, you then take your time to 
study the instructions and obtain experience on the models 
right in your own home during sparetime. (On completion 
of Course you are awarded a handsome Diploma.) 

Even the regular price of this training is only $15, but if 
you write at once we willexplain aspecial proposition whereby 
you can secure all the textbooks, the five real working models, 
the manikin and all the features for 

Only $12 Right Now 

This is a chance you may never have again to get into the 
fastest growing, best paying industry the world has ever known, 
a field that is growing faster than men can qualify for the work. 


WRITE TO-DAY for Details of 
Series Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever— You need it for your own sake, not mine. 
Don’t wait—there’s no profit in waiting—WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
Our system is a NEW IDEA and original and different from aon. 


\ Amateurs 


Good News for Wireless 


Paar PART Il 

of A. F. Collins book “ Plans 
sevs ‘| and Specifications for Wire- 
: less Telegraph. Sets’’ giving 
_— data for 5 to 10 mile sets is 


NOW READY 
Tl 


L = This book is written in plain 


every-day language, and places 
at the disposal ofevery amateur the experience 

of America’s greatest Authority on wireless | 

apparatus, at 4 nominal cost. By mail, for 25c. 


SPON & CHAMBERLAIN, avr P. M. Liberty St., N. Y. 


MAGIC: Tricks, Books 
and Supplies 
Amateurs supplied as well 
as the great Professionals 
Easy, interesting and entertaining. 
Mystify and astonish your friends. 


Large, { Oc 


catalogue of wonders. 


_ Read & Covert, 821 E. 43d St., Chicago, Ill. 


200 KINDS wine's Steet PUZZLES 


Sample with Catalog, 10 cents 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a St 
Engine, Telephone, Magic Lantern, Boats, kites, balloonss 
electrical and mechanical toys. fishing tackle. 200 
i and * arbler and bird call al} 
for only 10c. WEST ERN ? UZZLE CO., ST. PAUL, MINN. 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 
the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 
THIS . 4, IN ADDITION to our usual rates for such contrib- 
uted artic 
not length counts. 
Checks will be sent on the last day of each month for the 
prize artic oa received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR AUGUST, 1912 
First Prize—MILTON W. EDDY, State College, Pa...... 810 
“Paneling with Striped Paper’ 
Second Prize—W. C. LOY, Rochester, Ind...... a 
Needle Threader” 
EXTRA AWARD 


On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second i. as follows: 


GERTRUDE M. BENDER, Utica, N. Y............ 
“Porch Shades Made of Matting”’ 
F. E. DOUGAN, Pawnee, Okla...........;. OS 
“Pulling Trees” 
AUG. S. NEYER, One Cloud, Cal........,.... OB 


“Staining Wood” 
URBAN A. TOWLE, Portland, Me........ 
** Preventing Automobile Wind Shields from Rattling” 


All accepted contributions to our departments, ‘“SHOP 
Notes” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sent at the endof each month. 


Address, EDITOR POPULAR MECHANICS 
318 W. Washington St., Chicago 
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The _ Two Best Selling Books In All The won 


‘*Their Yesterdays’’— The best work, by far, 
yet done by the author of That Printer of Udell’s, } 
The Shepherd of the Hills, The Calling of Dan 
Matthews, The Winning of Barbara Worth, etc. 


First Printing One-Half Million Copies 


q Philadelphia North American— Best sellers run away and hide 
when the author of “The Shepherd of the Hills” comes into the 
running. 


De 
WINNING ¥ 
BAKBARA WORT 


| Harold Bell Wright’s | 


New Story Exalting Life and Love 


THEIR YESTERDAYS 


Q Tender with sentiment, pathos, realism. Honors the home, 
supremely glorifies the wife and mother—delightfully wholesome. 


Illustrations in Colors by F. Graham Cootes. Cloth, 12mo. $1.30 Net 
Bound uniform with ‘‘Barbara Worth’’ 


Harold Bell Wright’s Latest and Biggest Novel 


First Printing 500,000 Copies—Pub’d Aug. 19, 1911 


Record-Herald (Aug. 20, 1911)}—This is the largest single 
edition, first or last, on record in the history of novel-making, 


Second Printing 250,000 Copies—October, 1, 1912 
The Most Popular Book Ever Published 


THE WINNING 
BARBARA WORTH 


A Present-Day Story of Reclamation and Love 
Illustrations made on the scenes of the story by F. Graham Cootes 
Cloth, 12mo. $1.30 Net 


Boston Globe—To the reader the characters will appear as realas Cleveland Plain Dealer—**Dan Matthews” was a fine tale. 
friends they know—all of their aims, and likes and hatreds being por- Shepherd of the Hills’? was an inspiration. And now he sends us 
trayed as true to life as snapshots caught by moving-picture cameras, “The Winning of Barbara Worth” * * a twentieth century epic. 


Other Novels by Mr. Wright Uniform With Above 
That Printer of Udell’s, The Shepherd of the Hills, The Calling of Dan Matthews 
\darold Bell Wright's 


Famous Allegory of Life The Uncrowned King 


G Philadelphia Sunday Dispatch—“*The secret of his power is the Grand Rapids Herald—*‘It is the greatest story since “Bunyan’s 
same God-given secret that inspired Shakespeare and upheld Dickens,” Pilgrim’s Progress.’ ** 


Illustrations by John Rea Neill. 16mo. Cloth 50 Cents Net, Full Leather $1.00 Net 
BOOK CATALOG FREE Our mammoth catalog. size 84x54 inches, advertises books of all the publishers 


at big savings. Bibles. Periodicals, etc. Write us for it today. Bargains on every 


page. Books on all subjects, Hundreds of Fine Sets and Fine Bindings for your library. Every book carried in stock. 
Catalog sent postage prepaid, free on request. 


The Book Supply Company 257233 Suet Chicago 


Over Three Million Harold Bell Wright Books Have Been Sold 
For Sale at All Bookstores Or by the Publishers—The Book Supply Company 


Please Mention Popular Mechanics 


| 
| 
| 
\ 


10 


POPULAR MECHANICS ADVERTISING SECTION 


PROF. 
HENRY 
DICKSON 
America’s foremost authority 
on Memory Training, Public Speaking, 
Self Expression, and Principal of the Dickson 
Memory School, Auditorium Building , Chicago. 


Stop Forgetting! 


There is no more reason for a bad memory than a flabby 
A good memory is an accomplishment—not a gift. 
there are those unusual men who develop a powerful, retentive memory in- 


muscle. 


Is your mind 


Do you grope aimlessly for words, thoughts 
or ideas—do you forget names, dates and faces 
—does your mind wander when you want it 
to work—does the power of intelligent speech 
seem to forsake you when in public? 


Of course 


tuitively, but most minds must be trained to remember—trained by systematic exercise, 
just as you would exercise a muscle of the body to make it strong. 


I can teach you to acquire a good memory. 


I can make your mind a classified 


indexed system of instantly available thoughts, arguments and ideas. 
I can impart this instruction to you easily—pleasurably—in a series of 


brief, interesting lessons. 


Ten minutes study each day will quickly enable 
you to absorb, weigh, reject and classify ideas, names 
and occurrences in the card index file of your mem- 
ory for ready reference. 

I will make you master of your mind’s ramifica- 
tions instead of the victim of its disordered details. 

Memory is the basis af all knowledge—the es- 
sence of all power. Resolved down to the ele- 
ments it is thought—systematized. A bad memory 
means disorganized, disjointed thinking. 


In these days of systematized effort and efficiency 
methods it is as inexcusable as a sloppy, littered 
desk. Imagine what a time you would have finding 
valuable papers or correspondence if you jumbled all 
these in a pile or flung them disregardless into a sin- 
gle box on your desk. 


When you pile your thoughts haphazard into the 
file-box of Memory, don’t expect to find them at a 
second’s notice when you need them later on. 

But a good memory is a storehouse where rich 
treasures of knowledge, thought and experience are 
gathered in orderly piles. 


A good memory prompts accurate judgment and 
quick decision—means clarity of perception—concentra- 
tion—develops self control and a direct line of thought. 


It will increase your efficiency and productiveness 
generally, and put a keener edge on the blade of 
your thought—now dulled perhaps by misuse, or 
rusted from inactivity. 


Thousands of men will tell you what my course has 
done for them. Some can tell you how they owe their 
Present efficiency solely to this course. Others, natur- 
ally bright, can tell you how my course increased the 
value of their natural powers—brought them to their 
great efficiency. 


\ 
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locked? 


Women as well as men need this training. 
To the club woman, the social leader, the 
modern settlement worker, as well as the 
teacher, professional and business woman, the 


Dickson System of Memory Training 


is an invaluable aid to success. I especially invite investigation 
of my system by ambitious women, who are seeking to advance 
themselves by the best modern methods of self culture and 
genuinely practical mental development. 


You can have this training. You can 
have this increased power. 


Only ten minutes a day will bring it to you—will teach you 

How to remember names and faces of people you meet. 

How to focus your mind instantly, to use effectively the points of a 
business proposition. 

How to recall small but vital points of business without burdening the 
memory. 

How to commit a speech or toast to memory quickly, and deliver it 
unhesitatingly in public or private. 

How to think on your fect and make an extemporaneous speech. 

How to converse at social gatherings in a natural, interesting way that 
wins friends. 

How to overcome self-consciousness, bashfulness , etc. 

How to control your think faculties. 

How to apply concentration to the subject at hand. 

How to acquire the habit of easy, logical thinking. 

How to memorize for stu liss, examinations, etc. 


How to Get a Free Copy 
of This Valuable Book 


De Luxe edition handsomely illustrated, richly bound. al 
Is exactly suited to meet the needs of the man or | bli } 
woman who desires to be a successful public | pu tf | 
speaker. The price of this 1912 de luxe edition | 
is $2.00. I will, however, present a copy 
absolutely free to every student who ; | 
enrolls for my course of memory train- : 
ing ten days after reading 
offer. 


Professor Henry Dickson, 
rincipal, 
Dickson School of Memory, 
705 Auditorium Bldg., CHICAGO 
Dear Sir: 
You may send me—FREE—a copy 
of “How to Remember,” also full particu- 
lars on how to obtain a free copy of your 


new book—‘‘How to Speak in Public.” 


Free Book 


I want every man who feels the 
need of mental systematization—who 
finds himself now and then hesitating over 
a date, thought, fact or name, that he should 
know instantly—to send for this complete and 


interesting book—telling how a perfect mental devel- 
opment will increase his productiveness gencrally—how 

I teach mental development—simply, scientifically and in- 

terestingly—by mail. It tells how my course of training en- 

ables you to classify impressions, ideas and names, so as to havethem ready at 

any time—enables you to keep your brain in order—to eliminate the useless Appress,. 60060000 0500500000000600000008000000006 . 


litter —'0 associate ideas, names and thoughts in classes—-practically to index 
your mind as you index a file. Send for it—TODAY—also information as to 
how to get a free copy of Dickson's ‘‘How to Speak in Public.”’ 


Professor Henry Dickson, Principal Crry 


Dickson School of Memory 
705 Auditorium Bldg. Chicago, U. S. A. 


Rickson’) | 
Send the | 
‘ Coupon 
Write Today 
for 
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Books That Really Teach 


You the things you want to know, and in a simple practical way that you can 
understand. No matter what your ambition or desire for knowledge may be, we 
publish books written by authorities in their different lines that will give you just 


the training and information 


—_ you want and need. We 
This is the Large list a few of our many 


DESCRIPTIVE. | 2%. 
CATALOGUE | B= 


which fully describes them 


and Testing Man- 
ual. 4 


Horstmann and 
Sent free to any address. Victor sf Tousiey. Illustrated, 1l6mo, 
Write for it today. full leather, round corners, red sieve 
Experiments and Ho How 
ake e ic 
Bay fiend, 230 pages, 110 illustrations, 12mo, 
Calvin F. Swingle, M.E. 1,520. pages, $1.00 
illustrations, handsomely The Handy Vest Me a Dic- 
Sound in full seal-grain leather, pocket - tionary. By L. M.E. 
book style, stamped in gold, gold Cloth, red invex -25 
$3.00 Full leather, gold edges, indexed.. .50 
Complete Examinati Telegraphy Self Taught. A complete 
Locomotive Enginesring. By Cal- For manual of instruction by Theodore 
vin F. Swingle, M.E. New Revised Engineers. A complete Engine Oper- A. Edison, M.A. 12mo, cloth bind 
y ator’s Catechism. By alvin F. ing, 170 pages, fully illustrated. .$1.00 
x es, 35) us- Swingle, M.E. 367 
trations, including a number of fold- ~ ot, pases, sus By wee 
chests. round corners, red edges........ $1.50 12mo, 250 pages, over 100 illustrations, 
sea} Teather, with gold Tye ‘Automobile Hand-Beck. By _ cloth’ 


Elliott Brookes. New revised and Practical Up-To-Date Plumbing. By 
Locomotive Fireman's Boiler Instructor. enlarged edition, 16 70 5 
By Cairn F. swingle BLE, 420 pages, l6mo, 700 pages and George B. Clow. 310 pages, over 250 


160 illustrations, one folding chart, illustrations, large 12mo, cloth. .$1.50 


ket size, ll ath binding, Modern Blacksmithing, Rational Horse- 
leather binding, or 400 Quer Catechism. and Wagon Making. By J. 
i. st > 20 - 

Locomotive Engine Breakdewas and Hew er Qu st ons and Answers. Illus- olmstrom pages, 75 illus 


trated with 3 large folding charts, with trations. l2mo, cloth binding. .$1.00 


. vin Swingle, M.E. Pocket J h H. Rose. La 12 310 
size, full leather limp, round corners, it ¢ oseph sarge iemo, 
fed’ edges, 255 pages, S6 illustrations gg full leather. pages, 200 illustrations, cloth...$2.00 

y Fred odgson, F. 800 

First. Second and Third panes, 318 illustrations, i2mo, cloth 
Locomotive Firemen. By W. G. 192 pages, 50 illustrations, $1.00 
Wallace. Pocket size, full leather 1.00 Modern Carpentry 
Pages 150 illustrations and 3 folding 4 son, F. 4 pages, 3 us- 

Construstios ore Pe ~ of Rail- Victor H, Tousley. 16mo, 300 pages, The Steel Square—Two Volumes. A 
way Roadbed a By Frederick 225 illustrations, full leather binding. Practical Treatise on the Use cf the 
J. Prior, As — ay “aaemher Traveling round corners, red edges, size 4 x 6, Steel Square. By Fred TT. Hodgson. 
Engineers’ Association. 570 pages, pocket edition, New revised and en- 600 pages, 500 illustrations. 
300 illustrations, 7 folding plates, $1.50 Two Vols.. cloth binding....... $2.00 
pocket size, full Persian morocco leather Modern Electrical Construction By ~ 4 Vols., Part I. cloth..... wo 
limp, round corners, red edges..$2.00 “Horstmann and Tousley. New revised ~>"8!@ Vols., Part HI, cloth. 6 

Operation of Trains and Station Work.  #"d enlarged edition, 16mo, 358 The A. B. C. of ond Stent Square of 

Prior. Pocket size, full pages, 173 diagrams, pocket size, full ne Practical Use - By red : 
leather limp, round corners, red ‘edges, $1.50 1 pages, fully ius. us 
0 pages, 50 2 folding Practical Armature and Magnet Winding. 
$1.50 Henry C. Horstmann and Victor and, Ry Mase 

pMchanieal Drawing a Persian morocco leather, round corners, over peers. ihusteated, 
illustrations, large quarto cloth bind- Elementary Electricity Up To Date. Estimator and 
$2.00 By Sidney Aylmer-Small, M. A. I. uide. For Pricing All Builders’ 

E. E. 12mo, cloth, 506 pages, 206 Work—-With Many Tables, Rules and 
illustrations ........... $1.25 Fred T. Hode- 

son, F. A. Cc. 818 s, 100 iltus- 
answers. By F. Swingle, M.E. Compete’ fae trations, 12mo, $1.50 
270 pages. 154 illustrations, pocket phone an By ctor " 

Size, full leather limp binding, round Laughter. 12mo, cloth, 210 pages. Builders’ Architectural Drawing Selt- 
corners, red edges ” $1.50 fully illustrated and with six addi- Taught. By Fred T. Hodgson, F. 
in tional full-page halftone I. C. 336 pages, 250 illustrations, 


Ls ae Century Machine Shop Prac- showing the installation of ‘‘Wireless 


18 folding plates, 12mo, cloth bind- 
ice. By L. Elliott Brookes. 12mo, on the U. S. warships and grean ing 


cloth, 650 pages, 400 illustrations. $2.00 00 and Cottages 
The 20th Century Toolsmith and Steel- Copace Sense Stair Building and Hand- Town and Country. Arranged and 
Worker. By H. Holford. 240 pages, Railing. By Fred T. Hodgson, F.A. eaited by Fred T. Hodgson, assisted by 
120 illustrations, 12mo, cloth bind- 1 300 =pages. 300 illustrations, E. N. Braucher, architect. 12mo, 
$1.50 12mo, $1.00 420 pages, 400 illustrations... $1. 


Don’t forget to send for this new illustrated catalog just from the press. 
Our books are sold by all booksellers throughout the world. 


FREDERICK J. DRAKE & COMPANY, Publishers, 1320 Michigan Ave., CHICAGO 
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HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


Ven object of this book is to give, in the easiest 


understood form, the information necessary for the 

proper operation, care and maintenance of an 
automobile. 

To adapt the book to age needs the subject matter 
is presented in the form of questions and answers. 
Technical terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 

Any one of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 
by 380 illustrations. 

The form and size are such that it is convenient to 
handle and study. 

This book is a self-educator, hence: “he who runs 
may read” and improve his present knowledge of auto- 
mobile engineering, and proficiency. 

Handsomely bound in durable green cloth and full 
leather back. 


Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


1. Ready Reference Index. 2. The Automobile. 3. The Gas Engine. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
Engine Principles. 6. Cooling Systems. 7. Fuels. 8. Carburetters. 9. Ignition. 10. Timing and Balancing. 11. Gas Engine 
Operation. 12. Clutches. 13. Transmissions. 14. The Drive. 15. The Differential. 16. The Running Gear. 17. Tires, 18. Brakes. 
19. Ball and Roller Bearings. 20. Lubricants and Lubrication 21. Motor Cycles. 22. Electrics, 23. Electricity. 24. Dynamos 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27, How to Run an Automobile. 28. Overhauling the Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION ?tiec Audel & Co. 63 Fifth Ave. New York 


Kindly mail me copy of Audels Answers on Automo- 
biles, and, if found satisfactory, I will immediately remit 
you $1.50, or return the book to you. 


Wf 


We don’t want you to take our word, or anyone else’s for it. 
We are willing to send you the book without deposit. Use it seven 
days in connection with your car. Then send back the book or 
remit $1.50. Could anything be fairer ? 

Cut out and fill in your name and address plainly at the bottom. NAMB. 

ace it in an envelope and mail. 


This Book Will Speak for Itself? Oct. P. 


AUDELS 
ANSWERS } 

ON 
AUTOMOBILES} 

CARE | 

RUNNING | 

REPAIR 

NEW-YORK 
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NOT WITH BOOKS 
ONLY SUCCEED 


Good Draftsmen are ALWAYS in Demand ALWAYS 
Busy, ALWAYS Drawing Good Salary 


The Work is Pleasant, Interesting, Clean 
and Leads to Best Paying Highest Positions 


If you are ambitious, bright and anxious to learn I can train you at home 
on practical, actual Drafting room work in a short time for a position $125- 
$150 monthly. Only a limited number can receive my personal training. 


I DON’T SELL YOU a lot of books to look at with disgust or to lay ona shelf to be 
covered with dust. You can’t learn a trade out of books. 

I DON’T SELL YOU printed school lessons or pictures to copy. You MUST learn on 
actual Drafting room work to get the required experience. 

I DON’T SELL YOU or give you a worthless ‘‘cheap-skin’” Diploma to hang on the 

wall and that will be all. 

BUT I TRAIN YOU until competent; more than that, until placed in position at above salary. 

AND I TRAIN YOU personally and individually to advance you as fast and far as you can go. 

AND I TRAIN YOU on practical work to give you required UP-TO-DATE, 
PRACTICAL WORKING EXPERIENCE. —_ 


Remember: 
I AM NOT teaching 227 different trades —ONLY ONE 
and THAT ONE right. 
I AM NOT looking for students—they look for me, 
for I have been at this over 22 years. 
I AM NOT accepting every one that has the price— 
only those anxious to succeed with me. 
_ I rather satisfy a few than dissatisfy anybody. 
I furnish all Instruments and Working Outfit 
(not school set), this HIGHEST GRADE FREE. 
If you want to be aGOOD DRAFTSMAN, 
drawing good salary, write to me AT ONCE. 


Address, CHIEF DRAFTSMAN, Div. 19 
Eng’s Equip’t Co. (Inc.), CHICAGO 


Please Mention Popular Mechanics 


DRAFISMEN WANTED 
| THAT CAN DRAW, | 
| $3 THE HIGHEST <a 4 | 
SALARY, 
| ONLY MEN 
| THE BEST W/7H BRAIN 
PRACTICAL 
MEN WANTED | 
| 
| 
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AUTOMOBILES 


GUARANTEED 
puncture. If your 
throw them away, or 
$10 to $200. With 


5,000 =miles 
tires are old, don't 
you'll throw away 
Durable Treads we 
ve you a wiitten guarantee for 5,000 
without puncture, This is bind- 
whether your tires are new or old- 
tread-worn, rim-cut or rut-worn. Durable 
Treads cost only half as much as tires. 
Write for booklet and special discount at 
once to Colorado Tire & Leather Co., 
1010 Broadway, Denver, Colo. 


AUTOMOBILE instructions, four weeks’ 
course covering shop and road work—pro 
vision for out-of-town men. Send for book 
bet. =P. . West Side Y¥ Cc, A. Auto- 
—_ School, 318 57th St., New 
York N. 


~~ FORD owners wanting five electric lights 
available anytime, using Ford magneto for 


without 


West 


charging a storage battery (self contained 
system) Write American Battery Com- 
pany, 1129 Fulton St., Chicago, 

FOR Sale—Only a_few 30 hp. automo 
bile motors left. Prices right. ¥. E. 
Alford, Goshen, Ind. 

SPECIAL—Late Model White Steam 
Car, modern equipment, excellent condi 
tion. Charles G. Pape, Fort Wayne, In 
diana. 

PATENTS Bring Wealth. Proof —Ad- 
vice free. Patent Attorney, 


A. Wedderburn, 
Washington, dD, < 
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Classified Advertisements 


Advertisements in this section, 10 cents per word, each insertion, minimum 


10 words, payable in advance. 


To imsure ads being inserted under proper class- 


fied head in the November issue, copy must reach this office not later than 


October Ist. 


Fopular Mechanics Magazine, Chicago, Jil. 
Gentiemen: 


N. Y., August 24th, 1912, 


dn reply to your kind letter received today would say that | am still receiving 
vevlies to my classified adv. in your May edition 


Furthermore, | can pay a remarkabe 


iribute to your classified columns by reason of the fact that they not only produce business 
results, at iess cost than other methods, but, what's more to me than any monetary consider - 
ation, the smail adv. that I had running with you came before the eye of my only brother, for 
whom I have been searching for 12 years, and who, recognizing the familiar and not common 
name, promptly answered the adv. from Philadelphia, and we are now happily reunited. Your 


classified adv. columns are unquestionably worth many times their cost, 


winner to any live advertiser. 


Dictated personally. 


and will prove a 


1 am instructing my advertising department to send you copy 
for your October edition which will reach you in due course. 


Yours very truly, 
(Signed) &. J. H. PAULEY, 


Mr. Fauley. 

SIMPLEST way on earth to time auto- 
mobile engme, 25c. ‘Strong,”” Homer, 
Mich. 

“THE How and ‘of the Automobile” 


A 200-page book of practical information 
for seekers after 


the fundamental facts re- 

STANLEY, four hp. ; garding the gasoline engine and its appli- 

lent condition throughout ; new _ bo on’ cation to the motor car. Interesting and 

ite cash or Ford. Paul Babson, Seward, instructive to both the beginner and the ex- 

Bent. pert. Bound in full cloth—250 illustra- 

$350 BUYS 5 passenger 1911 White tions. Price $1.00 postpaid. Popular Me- 
Steamer. Box 125, Middletown, N. Y chanics Book Dept., Chicago. 

FOR Portable Automobile and Hunting AUTOMOBILES. Sacrifice sale on new 
Buildings. Write to Catherman, Beaver | and used cars. Box 275, Burlington, Wis. 
Springs, Pa AUTOMOBILE model. Every part shown 

BROKEN cylinders and crankeases ex- and named. You can to all intents and 
pertly welded by oxy-acetylene process and purposes take off the wheels, raise the 
guaranteed one year by experienced and hood and remove the body; exposing to 
reputable company. Absolutely convincing view the vital parts. The only practical 
proof, estimates, and other details on re- method of studying the automobile. Price 
quest. Charges average only % cost new 50 cents postpaid. Popular Mechanics 
parts. Also repair cylinders — by Book Dept., Chicago. 
loose wrist pin $12. Automobile springs. 
all designs, at 25% off car makers fists. AUTOMOBILE SUPPLIES 
References—Dun and Bradstreet, or any 
Waterbury bank. Waterbury Weld Com- TIRE Specials. Guaranteed Tires, 1912 
pany, Waterbury, Conn. fresh stock; just bought an entire s 

AUTOMOBILES and Motorboat Owners. stock, Order today while they last; 
Make your own self-starter at low cost. $8.90. Tube, $2.4 0x3—$9.60 3; 
Send $1 (not stamps) for blue prints and — $12.75 — $: 32x3% — $14.20— 
instructions how to make, or $16 for com- ‘ _B4x4—$21.25—$4.80 Other sizes, 
Plete outfit. Fully guaranteed. Northern prices in proportion, Write for complete 
Laboratories, Chicago. list. We ship ¢. 0. D. subject to exam- 
$6.00 ination upon receipt of express charges. 

3.000 SIX Cylinder, five passenger tor- | Para Auto Tire Co., 1425 Michigan Ave., 
Pedo, run 4,000 miles, standard make, "hi 
every equipment, only 2,500. James 
Clenny, Kansas City, Mo. 8.75 

FOUR ps rer 2, H Other 

FOUR passenger, four cylinder car, Rut- sizes according y. Get latest price bulletin, 
poet | = horse power ong n — 10% with order: balance C. O. D Ex- 
bearings fine in parte, amination allowed. Auto Tire Brokerage 

> ape, arts, a 355 hig: ). 

Spruce St., Sidney. Ohio. Comy ny, 1355 Michigan Ave., Chicage 
$575 BUYS T-pass. car. Excellent con- $8.60" 
dition, 6016 Superior _Ave. »_Cleve leveland. $12 , $18; other sizes, prices 

WANTED—Medel 30, 31, or 32 Over- accordingly, write ‘for ‘complete catalog. 
land (S) 127 Manhattan, Kan. 10% with order, balance ( , Ds = 

_ amination allowed, Para Auto Tire Co., 

BU 1c K with two bodies, touring and run- i417 Michigan Ave., Chicago, 
about, 4 eylinder, 30 horsepower, magneto, —— - — 
two tops, Vasco windshield, Klaxon horn, | . CHARGE the battery yourself. Amer- 
electric lights, clock and tools, Condi- ican” rectifiers—all sizes, Storage batteries 
tion of car, tires good as new. All $200, all sizes, Ame rican Battery Company, 
Particulars, W., 45 Sheridan Boulevard, | 1127 Fulton St., Chicago, Pes, 
Far Rockaway, New_York. FOR Sale—30 inch wheels, Schebler 

REBUILT Automobiles sold on easy carburetor, engine and other parts of 1910 
payment plan. <A_ responsible automobile E. Tamble roadster, A. M. Corbus, 
manufacturer will sell a limited number | Oglesby, Ill. 
of high grade rebuilt automobiles on this PATENTS Bring Wealth. Proof—Ad- 
plan, Cars thoroughly rebuilt, re-painted | \ice free. A. Wedderburn, Patent Attorney, 
and equipped like new, including tires; Washington, D. ¢ 
write today. P. 0. Box 21, Station G, | — — 

New York, N. Y¥ LIGHT. If you use an pavers Gas 
™ Generator on your automobile, motorcycle, 

AUTOMOBILE bargains. Lowest prices | or motorboat, jet us tell you about. the 
and largest list in the world. All guar- | White-Light Gas Refiner. It will make 
— shipped freight prepaid, get my | your generator as reliable as a gas tank 
pr Forde’ and transform your old treacherous yellow 
Cadillac, or | fame into a clear, dry, white, dependable 
30: Buick seo, | and far-reaching search light. Price $1.50 
150 Suick, $17 Winton, $275; Pope | complete. Barnard Brass Works, 212 So. 
Toledo, $300: Ford, $300; Maxwell, $275. First St.. Rockford, Ill 
I have all makes on hand, I desire agents 
to sell my cars, write for Special Agents COLU MB IA ci ases “guaranteed 3,000 miles, 
Proposition at once. P. M. King, 217 | 28x3, $8.80; 30x3, $9.85; 30x3%. $14; 
West 125th St., New York City. S2x3%, $15; 34x4, $20.50; 36x4. $22.50: 

———— . the same tires guaranteed for 3,500 miles, 

IMPROVEMENTS in Automobiles and | add 10% to prices shipped on receipt of 

Parts wanted; send sketch, Sanders, 17 10% amount of order Vanderpool Tire 


Crilly Block, Chicago. 


and Rubber Co., Springfield, Ohio. 


GASOLINE Starter 
plete with spark 
$16. Riady to 
tories, Chicago 


for 
plugs, 
attach. 


Ford cars, com- 
fully guaranteed 
Northern Labora- 
Two windshields for 
new $7.75 each. One 
perfect order, $17.50. 
Paris, Ky. 
left 


dual magneto 
coil; cheap. C. Roy Watson, 
lotte Ave., Detroit, Mich, 


PELLET'S Magneto 
Michigan Ave., Chicago. 
sold, exchanged, repaired 
Repairs guaranteed. 
stock for all 
fer Eisemann 
Telephone & 
U nisparker. 


Sale 
Brand 
Manne engine, 
Kersiake, 

BOSCH. 


touring 
1% hp. 
llarty 


hand, with 
187 Char- 


Exchange, 1463 
All makes bought, 
and remagnetized 
Parts and coils in 
makes of magnetos Agents 

Magneto Co. Connecticut 
Electric Co, Atwater Kent 
Gray & Davis 8 Lighting System. 


FORD, Buick, Overland, E. M. F., 
Air-Friction Carbureters, drive 
three miles per hour on high. 

speed; much less gas. Starts 
in cold weather Satisfaction § or 

money, Air-Friction Carbureter Co., 
ton, Ohio 


TIRES 


easy 
refund 
Day 


All makes, all guaranteed. 
B4.50; 
for our complete list of 
before purchasing. We ship ¢. O. 
Guarantee Tire © ompany, Dept M. 
fest 125th St. York City 


tires and 


WE 
mobile 


make a better 
Tire than 


Auto- 
tires, 
Gums, 
National 
Chicago, 


unguaranteed 
most guaranteed 
ou get exactly what you pay for. 
Fabrics and Mechanical goods. 
1400 Clybourn Place, 


re- 
St, 


STEAM auto boilers 
paired .ucas, 
Bridgeport, Conn. 


bought, sold and 
No. 2 Fox 


MOTORCYCLES AND BICYCLES 


INDIAN single and Thor twin 
$50. Greatest bargains ever offered 
new. Communicate immediately. 
Voursney, Ridgefield Park, N 


BARGAIN—1912 Emblem 
teed Must sell; run 175 
Ohio 


Was gner, Wa w arsaw, 


iol, 5 5. P. 
Small, La Salle, 


MOTORCYC LE 


hoth for 
Both 
de 


Twin, guaran 
miles; $150. 
Cash $135, 


Indian, John 


cases fully ¢ 
28x2%, $6.! 
by $2.30; on mM... of 25% 
amount of order we ship, allow examina 
tien. Vanderpool Tire and Rubber Co., 
Springfield, Ohio. 

2 SNAI “j—1912 “White Thor,” 4 
chain drive motorcycle, like new, 
12m., fully equipped $160. 1—1911-—4 hp, 
“Emblem,”’ rode 800m., fully equipped, fine 
condition, $125. Write for photographs and 


guaranteed. 


bp. 
rode 


further particulars, Roy Simonsen, 163-21 
Ave. Melrose_ Par I 

50 USED otorcycles, guaranteed rvn- 
ning order; $25 up. Shipped on approval. 
PARTS for F.-N.’s, Curtiss, Royals, Pio- 
neers, M.-M.’s, Indians, Thors. New York 
Motorcycle Co., New York City 

THOR “fine condition, 
Will ship ¢. O. R, H. Shockey, ois 
So, 16th St., Nebr. 


16 POPULAR MECHANICS ADVERTISING SECTION 


CLEARANCE sale of used motorcycles. 
R. L. Davis, Louisville, Ky. 

PREPAID Motorcycle Supplies. Send for 
catalog listing every motorcycle accessory. 
All goods shipped prepaid. You will save 


DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. Co., Dept. 27. Galesburg, Kansas. 

MOTORCYCLE and Bicycle Repairing— 
a 300-page book of up-to-date practical in- 


money. Immediate shipment, Write a | formation. Profusely illustrat Price $1 
postal now. Saufley Supply Company, | Postpaid. Popular Mechanics Book Dept., 
Kansas City, Mo. Chicago. 

SACRIFICE prices! Motorcycles taken 
in trade. Send for bargain list! Hail- AERONAUTICS 


stone Motorcycle Mart, Northampton, Mass. 


8 SAVED for you. I am selling $30 
Bicycles at $22. Earn one of these Bicycles 
while riding one. One Emerson Type- 
writer. sell cheap. Write Ralph L. Cowles, 
Canton, Conn. 


FOR Sale—Yale Motorcycle, Al condi- 
tion, $75; photo and particulars on gpeiics. 
tion. Need the money bad. F, 
Homer, Mich. 


PATENTS Bring Wealth. Proof—Ad- 
vice free. A. Wedderburn, Patent Attorney, 
Washington, D. C. 


PIERCE — Four - cylinder Motorcycle, 
1911 model. Like new, $210. Wiley Lat- 
shaw, Carlisle. Ind. 

TWIN Cylinder Thor Motorcycle; good 
condition. E, B. Barton, Chickasha, Okla. 


EXCELSIOR single; good tires; excellent 
condition. Bargain if taken quickly. J. 
R. Reustadt, La Salle, IL 


$70 CHECK takes my Indian motor- 
cycle. Paul Kohnke, 10558 Torrence Ave.. 
So, Chicago. Ill. 


WANTED Motorcycle Motor. Ralph 
Radcliffe Whitehead, Jr., Woodstock, N. Y. 


WANTED—Equipment for motorcycle; 
prestolite tank, horn, speedometer, light, 
ete. State full particulars. R. ewes, 


3827 No. 44th Ct., Chicago. 


WANTED—Secondhand motorcycles for 
cash, any make and horsepower. 
dition no object. Send description and 
price, and we will give you shipping in- 
structions. Harry R. Geer Co., Me- 
Laran Ave., St. Louis, Mo. 


BIG Money in Flying. 
aeroplane. Don't take 
your equipment from unknown manufac- 
turers, We supply woodwork and metal 
fittings for all types of aeroplanes. 
and assortment will surprise you. Im- 
mediate delivery guaranteed. Je specialize 
in ‘‘Unassembled’ Bleriot and 
types. Blueprints for all 
pege catalogue 


Build your own 
chances buying 


Curtiss 
machines. 22 
“PP” sent upon receipt 
of 10 cents. New York Aeronautical Sup- 
ply Co., 50 Broadway, New 

NEW Aeroplane Propeller! 
thing yet for thrust, absolutely will not 
split under high speed. Beautiful in de- 
sign, light and durable, just what you have 
been looking for in propellers, our little 
booklet will open your eyes on the p ll 


Outstrips any 


CUT prices on everything for aircraft, 
Special | in wheels and propellers 
this month. All goods abso- 
lutely. Heath Aerial Vehicle C., 3403 
Southport, Chicago. 


ENJOY sport in the air. Build a Mono- 
rlane Glider and learn first steps in ayi- 
ation. Descriptive booklet containing blue 
print, $1.50. Wm, Grotzinger, P. 0. Sta. 
D., Balto., Md. 


CHEAP manufacturing outfit for model 
aeroplane = engines. Engine Pat- 


terns. H. Aitken, 2101 V 
Phila., Pa. 
LEARN to fly, build an aeroplane or 


keep posted on aviation. 
ica’s leading aviation monthly, tells all 
about models, aeroplane schools, motors, 
races, and money making opportunities in 
aviation. 10 cents in stamps brings sample. 
Aerial Age, The Auditorium, Chicago. 
COMPLETE catalog. Aeroplanes and 
hydroplanes for stamp. Models included, 
Chicago Aero Works, 164 North Wabash. 
IMPROVEMENTS in Aeronautics want- 


ed; send sketch. Sanders, 19 Crilly Block, 
Chicago. 


Aerial Age, Amer- 


subject, it’s free for the asking ; better 
write for it today. Address The Double 
Stamp Propeller Co., 501-503 Upper 3rd 
St., Evansville, Indiana, Dept. “A.” 
“AMERICAN Monoglider."” Guaranteed 
Flyer. Suitable for Motorcycle 
Wings 20’x5’ Length 16’. Weight, 50 
Immediate delivery. Complete 
Ready -to- fy, $25. Blueprints and Specifica- 
AY jation Directory, Lawrence, 


MOTOR—For sale. 50-hp. Bradley aero- 
plane motor. 8 cylinders, — magneto, 
Parkins carburetor, guaran Address 
J. O. Eberhard, Bulletin Building, Phila- 
delphia, Pa. 

BLERIOT Monoplanes. Latest types with 
Gnome, Roberts or other engines, single 
seaters and passenger machines; tuition 
free to purchasers. Illustrated catalogue 
free; Supply House, 


MOTORCYCLE Manual-Construction and 
operation of a motorcycle, fully described 
and illustrated; complete trouble chart; 
125 pages; clothbound, 50 cents postpaid ; 
paper covers, 25 cents. Motorcycle Manual, 
51 Chambers Street, New York. 


SUPPLIES—One thousand guaranteed 
articles shown in our big free catalog P. 
at rock bottom prices. Kellers 25¢ book- 
let, construction, management and care, 
now  l5c. Motorcyclist, dollar magazine, 
25e for trial half year. Indian Mica Spark 
Plugs two for 1. Motorcycle Equip- 
ment Co., Hammondsport, N. Y. 


STOP. Look. Listen. Every body rides 
motorcycles at cut prices; 2% horsepower 
Indian, $40; 3% horsepower Curtiss at $75; 
4 horsepower Harley-Davidson at $90; 
3 horsepower Thiem at $60; 3 horsepower 
Yale at $75; 28x2% casing, $4.50. — Den- 
ingers, 335 North St., Rochester, N. Y. 


LOOK. Act quick. One N. 8S. U. mo- 
tor cycle, magneto model, belt drive; cost 
$350, First check for $75 takes it. _Den- 
inger, 335 North St., Rochester, N. Y. 


MOTORCYCLES I 
I can save you dollars, my illustrated 
catalogue is the largest published, mailed 
free. Marshes, $20 up; Indians, $25 up; 
shipped freight prepaid and guaranteed for 
six years, send for my lists before pur- 
chasing. P. M. King, 213 West 125th 
St., New York City. 

WANTED—1000 Motorcycles immediately. 
Get our cash offer before you sell. We 
will purchase 1 or 1000, 
219 West 125th St., New York City. 

MOTORCYCLE Tires, all makes, all 
guaranteed. From $2.75 up. Get our 


have all makes; 


prices before purchasing any tubes or 
tires. We can save you money. Guar- 
antee Tire Company, 213-219 West °125th 


St., Dept. M, New 


BIG bargains in 
cles, $25.00 up. 
Excelsiors and Merkles. 


York City. 


second-hand motorcy- 
Indians. Harleys, Thors, 
Write for full de- 


scriptions. Howard A. French & Co., Bal- 
timore, Md. 
MOTORCYCLES cheap—50 


motorcycles that must be sold to aki 
room for new Shaw Motorcycles. Send for 
special bargain list. Shaw Manufacturing 
Company, Dept. 30, Galesburg, Kansas. 


IMPROVEMENTS in Motorcycles and 
parts wanted; send sketch. Sanders, 18 
Crilly Block, Chicago. 


MODEL Aeroplane. Two foot long. 
Greatest little flyer in existence. Post- 
paid -.. Walter Shulman, 50 Broadway, 


CURTISS type biplane everything but en- 
gine; cheap or trade M. 


S. Powell, Syracuse, N. 

DETROIT aeroplane motor, carburetor, 
coil and 7-ft. propeller, slightly used; good 
as new. William Rousch, Palestine, 
Tilinois. 

PATENTS Bring Wealth. Proof—Ad- 
vice free. A, W = oe, Patent Attorney, 


Washington, 
COMET oy ‘engine and frame net; 
cheap. Geo. Yager. Omaha, Nebr. 
BICYCLE ee drawings and in- 


structions, 30c. Thomas Hofmeister, Over- 
lea, Md. 


secured on In- 
ventions. L. Parker, 910 St., 
Washington, Cc 


“VEHICLES of the Air,”’ the newest and 
only up-to-date contribution to the litera- 
ture of aeronautics, contains large working 
plans of all successful modern flying ma- 
chines. This book of 500 pages, 140 half- 
tone photographs and 130 drawings is the 
only book —— containing every known 
fact of this interesting subject. Size, 9x 
5% inches. Price $2.50 net, postage 25 
— extra. Popular Book Dept., 

hicago. 


MODEL Aeroplanes, How 
Fly Them. By W. Twining. 
5 sheets of scaled drawings, 
different models, with 
By mail, 55e. 
Dept., Chicago. 


DUPLICATORS AND DEVICES 


to Make and 
Consisting of 
showing three 
descriptive booklet. 
Popular Mechanics Book 


HOW to get a Hektograph that will make 
130, in letter size, $2.00. 

rite for circular. eyer Duplicator Co., 
118 No. La Salle St., Chicago. 


BOOKS AND PERIODICALS 


STANDARD business 
mail, for return or purchase at option. 
Advice on short reading courses free. 
Personal Training; salesmanship; advertis- 
ing; bookkeeping; banking; investments; 
choosing a career; system and efficiency; 
agriculture ; pular law; business letter 
; speakers’ and writers’ books, etc. 
Also, health; house and home; public 
questions; science; religion. Ask for lisis 
and Library Critic and state subjects in 
which interested. Oriental Esoteric Library, 
119, Washington, D. C, 


books loaned by 


BANKRUPT Rubel Companies estate, 
Aeroplanes, Motors, supplies selling below 
cost. 1911 Model Gray Eagle Biplane, fifty 
horse Maximotor, crates and 40 foot square 
tent, costing $3,200 for $650. Seventy-five 
horse Maximotored Tractor Biplane, like 
new, $1,000. Wright type single propeller 
biplane, 50 horse motor nem) $850. New 
Curtiss type biplane $350. Large quantity 


aeroplane supplies, big “discount. Cata- 
logues, four cents. State — require- 
ments. ‘‘Aero’’ Louisville, y 


COMPLETE plans drawn to scale, ac- 
companied by clear building instructions — 
right 3 ft. biplane, 25c; Bleriot 3 ft. 
monoplane, i5c; ‘Cecil Peoli” i 


MY book, “Cement a Lost Art Found,” 
contains full information about both an- 
cient and modern concrete works, also di- 
rections for making wood concrete, and 
building beautiful homes at small cost. 
Vrice fifty cents, three books for one dol- 
Peter De Linde, Zion City, 

nois 


GAS Troubles and _ Installation. 
Cloth, $1; flexible leather, $1.50; Auto- 
mobile Troubles and How to Remedy Them. 
Cloth, $1; leather, $1.50. Eight other 
practical and reliable mechanical 
Send for circular. 
Dept. C. 1126 S. Wabash Ave., Chicago. 


racer (official record 1,691 ft.), 25¢. Send 
5e for our new 40 pp. illustrated catalog, 
most complete, including Rules for Model 
Contests. Ideal Aeroplane & Supply Co., 
82% West Broadway, New York. 


BLERIOT type 30 hp. monoplane, per- 
fect condition, ready to fly, $800 or first 
class automobile in trade. Ernest Hall, 
Warren, Ohio. 

“LATEST type Famous Angiplane ae 
Guaranteed to fly over 5 Hand- 
some and durable; size 28”x30” “pest ma- 
terial, 12” propeller. Ready to fly, $2. K. 
D. model, $1. Particulars for stamp. Pa- 
cifie Aeroplane Co., 839-36th Street, Ouak- 
land, California. 

BUILD an “‘Ideal’’ three foot Racer and 
win prizes. 1,000 feet guaranteed. Com- 
Plete building materials, including drawing 
and finished propellers, $2 prepaid. Plan 
only, 15e. Ideal Aeroplane Supply Co. 
New York. 


FOR Sale—Cyclopedia of Carpentry and 
Building, new complete set ten volumes, 
never been used; publisher’s price, $24.80; 
my price, $15. _B. F. Flora, 522 RBelle- 
fontaine, Kangas City. Mo. 


NEW Book, “‘Jane,”’ 10c. 
books and den pictures free. 
Co., A 5, Columbus, 0. 


Catalog of 
Bond Pub. 


3,000 RECIPES, Formulas, Trade Se- 
crets. New Edition, 40c prepaid, Scientific 
Book Shop, Syracuse, N. Y. 

IMMORTALITY Certain. Swedenborg’s 
great work on the life after death, 400 
pages, fifteen cents, postpaid Stamps 
taken. Pastor Landenberger, Windsor 
Place, St. Louis, Mo. 


CARPENTERS and woodworkers. Our 
booklet, “How to File a Hand_Saw,”’ will 
make an expert filer of you, Postpaid for 
twenty-five cents, William E. Quinn Com- 


pany, Northampton, Mass. 


POPULAR MECHANICS ADVERTISING SECTION 


WONDERFUL _ Offer. 
pocket memorandum book with 


Beautiful leather 
your name 
Everybody wants 


in gold on cover for 25c. 
one. Everybody can earn big profits in 
spare time selling these books, Sena for 
one today, Novelty Bookshop, 4720 Pensa- 
cola Ave., Chicago. 


LEARN show card writing and earn $25 
to $35 weekly. Our course teaches this 
fascinating profession thoroughly and com- 
pletely. Regular price, $30. You can get 
it now_for $5. Particulars and testimonials 
ree. L, B. Hitpas, 114 S, Adams, Peoria, 
Illinois. 


FASCINATING Books; ‘‘Cleopatra,’’ 25c. 
Stamp brings catalogue. Paul Duff, 2713 
Mozart, Chicago. 

SEND 10c for ‘“Thots Are Things.”’ 


Teaches you the power of thot and how 
to realize your hopes, ambitions, desires 
and make you master of yourself and out- 
side things. The Library Shelf, 851 Mc- 
Clurg Bidg., Chicago. 

ENJOY Life, Be Successful. Read “How 
to be Happy though all goes Wrong.’ 
Beautifully illustrated, downright practical. 
Positively ‘‘Creates’’ Success and Happi- 
ness despite adversities; 50c prepaid. Your 
money back immediately, if you're not 
absolutely satisfied. Bode, 561m Main, 
Hartford, Conn. 

STEEL Tempering for Mechanics, 
— Mechanical Digest one year, special 
Mechanical Digest, Grand Rap- 


off 
Mich. 
YOU a success? Discover and use ail 
your latent forces. “Power of Personal 
Magnetism” teaches you to develop that 
subtle, unseen force that makes men 
strong, powerful, successful. 128 pages, 25c. 
The Library Shelf, 851 McClurg Bildg., 
Chicago. 

142-RED Hot Trade 50, neatly 
bound book for only 10c. 8S. Cooper- 
ative Association, Box 605, ‘Gieaken Grove, 
Ohio 

CATALOG of Cheap, Decent, 
ing. Instructive Books for le stamp. 
Upland Place, Yonkers, New York 
MOTOR Wagons— Read the “Power 
Wagon” for reliable information concern- 
ing machines employed for business 
poses. Issued monthly; single copies, 20 
cents; $2 a year. The most valuable 
journal of its kind published. The Power 

agon, McCormick Bldg., Chicago 
MECHANICAL books, any kind, 
fetches catalogue. Crescent Book 
329 South Halsted, Chicago 


Fascinat- 
Write, 


stamp 
Store, 


RHYMES of David. Rare, true to na- 
ture. $1 postpaid. Fetter Sales Agency, 
Robinson, Md. 

“FOX and ~ Hound—Monthly magazine 


about hunting, fishing, 
ing dogs; pit bull 
Sample free. 

ARN to be a chauffeur. An up to 
one which tells language 
to operate, repair and take care of an 


amping and sport 
department; $1 year. 
Fox and Hound, Decatur, 


automobile. Sample copy this month by 
mail only 10 cts. Pike Pub. Co., So. Nor- 
walk, Conn. 


ENGINEERS’ questions and answers for 
license, by obson, for twenty-five cents, 
postpaid. Send stamps. Reilly's Book 
Store. Philadelphia, Pa. 

“METAL Spinning’ is the name of the 
only book published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 
tion and to follow this work as a trade. 
80 pages. 33 illustrations. Price, 50 cents 
pontpald. Popular Mechanics Book Dept., 

1cago. 

AS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first-class authority for the practical 
man. 192 pages, profusely illustrated, 
cloth binding: Price $1.00 postpaid. Pop- 
ular Mechanics Book Dept., Chicago. 


EDUCATIONAL AND INSTRUCTION 


IN connection with your clerical work 
we show you how to earn $10 to $15 per 
week and hold your position besides. No 
canvassing We, aS manufacturers of pat- 
ented specialties, have new easy mai] or- 
der plans that can be carried on in your 
own home to keep the factories busy. 
Large profits. Small capital. If you 
are one-of-the-want-to-go-ahead kind write 
today for catalogue (copyrighted) plans and 


STENOGRAPHY pays big money. Our 
correspondence department offers an un- 
usual opportunity to non-resident students 
to take our course of instruction right at 

Leading System and Easy Terms to 
suit students, Send for our Free Booklet. 


Satisfaction guaranteed. Miami Corre- 
spondence Institute, Dayton, Obio. 
UNCLE Sam 1s a liberal employer. Qual- 


ify for a Government position. We prepare 
you by mail for any Civil Service Examina- 
tion Write today for free Booklet 22 
Capital Civil Service School, W ashington, 
District of Columbia 


LEARN Show Card Writing. 
mand; 24 lessons at red 
ticulars free 


Dellfield Co., Box 
Fernando, Calif. 


Big 


de- 
ueced rates. Pgr- 


203, n 


LEARN at home a salary-raisi 


ng hand- 


writing from America’s finest penman; ele- 


gant specimen and journal free. 
B. Courtney, Box A 492, 


Detroit, 


Francis 
_Mich. 


TRIGONOMETRY by 
to make 


construct 
a serviceable sextant and 
Latitude; Time; $1.50 each. Cire 
Box 418, Willits, Cal, 


jon; how 
Sundial; 
ular free, 


YOU can write 100 words a min 
out knowning Shorthand. 
Abbreviated Longhand, 


simpler 
simplest shorthand, 


ute with- 


My new method, 


than the 


tried and approved by 


not de- 


thousands. Your money back if 

lighted. Sample lesson particu- 
lars free. Write 
Court Reporter, XN, 


TONE Production—The Open Throat 
Method, taught by > — lessons 
mailed receipt Francke, 

Dept. 


Voice Specialist, 512° Kimball 
““M’’ Chicago, Tl. 

SHORTHAND in 7 
can learn Unigraph, 


lessons, You 
the most rapid read- 
eble system, in a few weeks at home. Saves 
time. Brings good pay. Send lc now, 
and 50c in 5 days or return booklets. 
Unigraph Co., Omaha, Nebr. 

IN 4 weaiie you can learn the world’s 
fastest system of shorthand without a 
teacher, Can be used on any typewriter. 
Writes over 300 words a minute. TText- 
Rent a typewriter and send 2c 
stamp for circular, Tipretn Shorthand Co., 
Columbus, Ohio. 

ARTISTS Wanted Everywhere, New 
course in illustrating and designing for $5 
Position furnished. Folder free. Chap- 
pell, Box 825C, Oklahoma City, Okla. 


SEND 50c for booklet “‘How to Run and 
Install Gasoline Engines,”” and year’s sub- 
scription to Gas Energy, 28 Murray S&t., 
New York 

A PATENT having a copyrighted specifi- 
cation, has been lately issued by the United 
States Government for the purpose of teach- 
ing in schools, the evidences of immortality 
that are derived from the data of practical 
mechanics and biology; in which copy- 
righted specification, the attributes of Con 
sciousness, Sensation and Emotion are 
illustrated by means of mechanical con- 
trivances. The specification of this unique 

with a contributary supplement, 30 
cents. Scholfield, Providence, 4 


PLASTER casting instructions 
four booklets $1; interior decoration, figure 
and life casting, flexible mould making, 
copying ornaments while set up, hardening 
process, coloring in marble, ivory, antique, 
pompeian bronze, ebony, bronze gildng, gold 
leaf burnshing. Send for particulars, Mah- 
ler, 117 Russell St.. Brooklyn, New York. 

PPCAN and ~ English walnut orchard de- 
velopment practically taught. Clean, dig- 
nified profession needing more practical 
men. Field unlimited. Clients are moneyed 
people seeking competent operators. Good 
income and independence. Thatcher, No 
chard Specialist, Box 142, Marshall, T 


PARAGON Shorthand. Learned in one 
weck. Valuable invention by expert stenog- 
rapher—Not by mere theorist. Writers in 
Government employ. Speed capacity beyond 
reach of the hand. Paragon Shorthand In- 
stitute, 1432 Camp St New Orleans. La. 

PLATERS! Improve your knowledge. 
Take Upton Course Electro-Deposits Ex- 
act working formula. Assistant platers soon 
made competent. Send for descriptive cir- 
cular. Upton School of Applied Art, Provi- 
dence, R. I 

LEARN sign painting with our new mod- 
ern system. Practical, sure, easy to learn, 
Patented lettering device book of alphabets 
and instructions sent for $2. Easy Sign 
System, Nebraska City, Nebr. 

COMPLETE Course in Penmanship, Book- 
keeping, Sanking, Letter-writting, etc. All 
sent prepaid for $1. Williams Company, 
721 Dearborn Ave., Chicago 

LEARN marble refinishing, earn $2 per 
hour; we teach you and furnish tools for 
£10. E. C. Brunder & Co., 2951 Indiana 
Ave., Chicago. 


complete, 


Sworn statement. f. Pease Mfg. Co., CROSS Real Estate Course, $3. 
Bldg., Main St., Buffalo, New Winstel, 1624 Pleasant Street, 
or! Ohio 

~ POSITIONS now open, $90 mo., steady LEARN Expert Shorthand by Corre- 
work. Civil service, normal, academic, spondence, used by N. . Supreme Court 
business, ~4 real estate, auto., engineer- stenographers, For beginners and dissatis- 


ing courses taught by mail. For ‘‘Scholar- 
ship,” or Free “Civil Service Manual,” 
address Carnegie College, Rogers, Ohio. 


fied writers of other systems. Booklet 
10 free. Osgoodby School of Stenography, 
Rochester, N. Y, 


BEST Shorthanc 
Thousands of successful sten 
learned from it; so can you! Pit 
tem complete, cloth bound, handy 
est engraving, ey arranged 
instruction. Pric $1 Every 


fe 0k for | home 


book 


ographers 
man sys- 
size, fin- 
for self- 
con- 


tains coupon entitling the purchaser to re- 


ceive one month's practical 
mail. 
Moran, 
Instructor. Students are 
correspond with each 
begin is Now. Young people succ 
Book well worth $1; besides, ma 
worth $2 will be received with« 
cost. Book and lessons sent im 
upon receipt of order. Address 
Mechanics Book Dept., Chicago. 


Lessons given by the auth 


introdi 


instruction by 


our best known American Shorthand 


1ced and 


other. The time to 


reed well. 
il lessons 
extra 
mediately 
Popular 


TRADE SCHOOLS 


A COMPLETE course in interior decorat- 


ing in all its 
Enter any time. 


branches. 
Write for further 


tion. Kalamazoo School of Interi 


Academy of 
Michigan. 


Music, K 


Practical 


work. 
informa- 
jor Deco- 
alamazoo, 


MEN Wanted—For auto salesme 
onstrators, and drivers, Our gra 
big demand. We supply men to 
Makers and over 35 Auto © 
Write for free book. 
117 Pearl Street, New York 


n, Dem-~ 
duates in 
six Auto 
‘ompanies, 


Practical Auto School, 


WOLVERINE Automobile 
eminently the Best), 
East, Detroit, Mich Do not go 
until you_investigate our 


College 
940-942 Jefferson Ave 


(Pre- 


elsewhere 


meth ods 


CHAUFFEUR, Repair Man, Test 
man and Demonstrator, We 
qualify you for all of above posit 
short time or we will refund yor 


Come to Detroit ‘‘the Automobile 


and learn the business. 
Auto School, The Old Reliable 
Selden Ave., 
P., Detroit, Mich 


near Woodwa 


Michigan 


er, Sales- 


guarantee to 


ions in a 
ir money. 
Center’ 
State 


School, 11 


rd, Dept. 


WANTED—Men and Women for Govern- 


ment Positions; $80 month. Ann 
tions. Short hours No 
mon education sufficient. 
pointments coming. Influence un 
Farmers eligible Send postal in 
for free list of positions open. 


Over 1 


‘layoffs."’ 


ual vaca- 
Com- 
2,000 ap- 
necessary. 
mediately 
Franklin 


Institute, Dep't F, 22 Rochester, 
WHY not learn Photoengraving, Photog 
raphy. (Commercial Designing.) High 
salaries; 32d year, Bartholdis’ Trade 
Schools, 92 Sth Ave., New York. 
“PAINTING, Decorating, Paper Hanging 
taught by actual practice. Free Catalogue, 


ree 
Chicago School of Painting, 414 
Ave , Chicago 


Dearborn 


AUTOMOBILE 
your hands under the superinter 
the best instructors obtainable at 
Cage School | ot Motoring Write 
tic ulars 

“a 1619 Michigan Ave., 


Secheol. You le 


Edwards, Inst., 


arn with 
ndence of 
the Chi- 
for par- 
Dept. 


Chicago, Til, 


CAMERAS, PHOTO SUPPLIES 


NEW York’s largest 
will take your old Camera or 
photographic in exchange toward 
Kodak or new Camera of any 
size, or high grade Anastigma 


photographic 


store 
anything 
any new 


t lenses; 


send today for the largest photographic bar- 


gain list Koehler’s 


+ East 14th Street, 


Camera 


Exchange, 
New York City 


FREE Kodak Finishing. 
tives, any size, 
them free to show our quality, 
returned. Bargains in high grade 
8x10, 5x7, 4x5, 


Send two nega- 
and get Post Cards from 


Negatives 
Cameras; 


both film and plates; sen 


for descriptive price list. G, M. Monroe 
Co., Jamestown, N. Y. 

FILMS developed 10 cents 
all sizes three cents. G. W. Perkins, Tus- 
cumbia, Ala. 
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FILMS developed free! Velox prints, 
3c each. Take no chances, but send your 
films to us for clear, snappy prints, “We 
finish your Kodak pictures better.’ Let 
us ‘“‘show you, Colonial Art Co., Lox 
566, St. Louis, Mo, 


~~PHOTOGRAPHY Not a Success, without 
a New Proeess Background; makes amateur 
work look professional, improves profes- 
sional work wonderfully. Based entirely 
upon scientific study cf photo color values. 
Background: prepaid to any address upon re- 
ceipt of . Palmer Photo Scenic Co., 
2806-60th Ave., Cicero, 

“CASH and the Camera’ contains 247 
money-making ideas. I find buyers for all 
prints I deem worthy of publication. Send 
instantly for particulars and valuable Leaf- 

of Instruction free. A. Dudley, 
Photographic Expert, Box 1730, Phila- 
delphia, Pa. 

KODAL rolls developed, ten cents, Pic- 
tures printed, two cents. Lum Fleming, 
Terrell, Texas. 


JOIN the Oxford Postcard Exchange 
and receive cards from faraway lands. 
Keniston, Publisher, 


Membership, 10c. 
South Paris, Maine, 

POSTCARD Free—Send to join 
largest postcard exchange; five postcards 
tree. Posteard Exchange, Box 1020 Main 
St.. Seneca, Penna. 

10 PERFUMED Posteards your name in 
gold, 10c, N. Bloomington Co., Blooming- 


ROLLER skates free. Sell 20 pkgs. 
postcards at 10 cts each. Also rifles, foot- 


balls, ete. F, Brandt, 3050 Perry Ave., 

JOIN | Everybodys Postcard Exchange. 
Membership, 10c, 5122 Wabash Ave., Chi- 


cago. 


ND l10c for Samples of Colored Post 
ards and Catalogue of 20,000 subjects 
from all over the world. Views only, 
Historical, Scenic, ete. No Comic, Stand- 
ard Card Co., Harverhill, Mass. 


WANTED—Subscribers for lowest priced 
photo monthly. 30 cents per year. Pho- 
tographic Topics, 147 Fulton St., N, Y. 
City. 


BARGAINS in cameras and supplies. 
Write for price list, 5x7 with case No. 20, 
11x14 with case No, 45. Address T, Harold 
Knight, Dept. C., Racine, Wis 

SEND 75 cents for material and process 
to do color photography. E. R. Melnott, 
902 Norwood Ave., Toledo, O. 

KODAK Films Developed, per roll, 
any size. Prompt attention given mail or- 
ders. Prints to 3%4x4%, 3c 
to 3%x5%, 4c. J. M. Manning, Box B, 
1062 Third Ave., New York City. 

KNOW the best photography. Magnifi- 
cont reproductions of selected American and 
foreign pictures each month in The Photog- 
raphic Times. Over thirty years the lead- 
ing American photographic magazine. Tells 
how, when and where unique and artistic 
results are accomplished. Splendid arti- 
cles on practical and timely photographic 
subjects, Gives Camera Club happenings 
and exhibitions. Don't miss ideal photog- 
raphy any longer. Subscribe now. $1.50 
a year, Write for sample copy. The 
Photozraphic Times, 135 West lith Street, 
New York. 


WE buy, sell and exchange-—Bargains in 
Microscopes, ‘elescones, Fie Glasses, 
Cameras, etc. Bargain list free, Kahn & 


Co., established 1850, 26 John St., New 
York. 


DEVELOPING—Printing—Enlarging, Best 
Work, Quick Delivery, Low Prices. De- 
veloping 10 cents per roll. Prints 3 ets up. 
Send 2 negatives for Free prints. A. 


Clark, 1 Plaza Street, Brooklyn, N.Y. 
LEARN to Transfer Photos to watch 


cases, chinaware, sofa pillows, etc. Five 
excellent formulas_ and complete instruc- 
tions, 25 cents. P. Benson, Stewartville, 
Minn. 


OUR members in Japan, China, and ev- 
erywhere would like to exchange cards 
with you. Membership, 10c. Travellers 
Post Card Exchange, 3508 Carroll Ave., 
Chicago, Tl 


FRAMES for post cards, make them 
yourself, simple operation, cost half cent 
each, retail 15c apiece, three designs with 
outfit $2.50; photoes sent free, Mahler, 177 
Russell St.. Brooklyn, New York. 

25 BEAUTIFUL High Grade Souvenir 
Post Cards. Also our new illustrated cata- 
for The Rohm Co., Weehaw- 
ken N 


POST per 1,000 up. 
All kinds. Write for Special List. Gress 
Onard Co., 2149 Arthur Ave., New York. 

BEAUTIFULLY Hand Colored Post Cards 
of Pretty Girls in different poses. 6 for 
25e; 15 for 50c; 35 for $1. Real n'ce 
cards. Send for them to-day. Profitable 
Service Bureau, 4333 N. Sawyer Ave., Chi- 
cago. 


FREE membership in cur splendid view 
ecard exchange. cial magazine 3 months 
l0c. The International, 3348 Malta St., 
Philadelphia, Pa. 


POSTCARDS, Dandies, Bargains, 100, 
25c, postpaid; $1 per 1,000. Van Buren 
Supply Co., Racine. Wis. 

COLOR your photographs and postcards. 
Send dime for sample color, instructions, 
etc. E. C. Warren, Tremont St., Woburn, 
Massachusetts. 

THE big select club of real quality ; 
many fereign, Membership 3 months 
World Wide Club, Perry, Okla. 

20 HIGH Grade Halloween_ Art Postel 
Cards 20c. {. Tepper, 146 Marcy Ave., 
Brooklyn, N.Y. 

FASCINATING pictures- pretty in 
“bewitching poses.’ » for Curtis 
Co., L-146 W. 73d St., Chie Ag 0. 


YOU'LL get cards from everywhere. 
Membership, l0e. Idaho Card Exchange, 
Dept. K, Box 906, Boise. Idaho. 


AMATEUR Photographers—Make money 
taking portraits; work for yourself ; be a 
dependent. We tell how; 1 

explained. 


erets, retouching, ete. fully 
Wells’ Studio. Fast Liverpool. 0. 
KODAK Films developed free. 
to 5x7 size, 40c per dozen. 
same price. 
experience. 
ter, Chicago. 


All prints 
Postcards 
Work guaranteed. 20 years’ 
Davidson, 15 MeVickers Thea- 


PICTURES AND POST CARDS 


POSTCARD Collectors, 10¢ will bring 
eur magazine and insert your name in 
ki ge exchange list for 4 mon 
25¢e. Elite Exchange, Dept. R5, 3 

Ct, 


27 "Xo. 


t.. *hicago. 
Pr HoT GRAPHIC Views United States 
Naval Training Station, 10c¢ each 12 


different, $1. Special ‘prices on larger 

quantities, Get a few and see how Uncle 

Sam prepares his Sea fighters. Southern 

Sales arene Box 297D. Berkley-Nor- 
a 


A Nymphs.’”’ New series. Complete 
set for 10 cents, with catalog of other 
fascinating art pictures, E. J, Dempsey & 

‘o.. Ouincy St., Brooklyn, N. Y. 

IF you really want to exchange post 
cards, try our splendid club. Lists circu- 
late in many countries. Membership, 10c. 
Haleyon Club, Box 133, Erie. Pa. 

64 VIEWS, including every state capitol 
in U. S. and federal buildings at Wash., 
. €., mailed in folder, lic. 22 Chicago 
views, same style, 10c Other Chicago 


views, 7 for 5c. Motto, flower, greeting 
pos le each Elite Exchange, Dept. 
N 4ith Ct., Chicago. 


beauty 


PHOTOS—“‘Beautiful women,” 
J-146, West 73d 


poses, 1l0c. Curtis Co., 
St., Chicago. 


BUSINESS OPPORTUNITIES 


WE start you in a permanent business 
with us and furnish everything. We have 
Lew easy selling plans and seasonable lead- 
ers in the Mail Order line to keep the fac- 
tories busy. No canvassing. Small cap- 
ital. Large profits. Spare time only re- 
quired. Personal assistance. Write today 
for (copyrighted) plans, positive proof and 
sworn statements, J. M. Pease Mfg. Co., 
54l Pease Bidg., Main St., Buffalo, New 
York. 


FOR  Sale—One-half 
chine Shop and Garage, three lathes, 
shaper, universal milling machine, three 
drill presses, power saw, air compressor, 
oxy-acetyline welding plant, force, pattern 
shop, bicycle department, and all necessary 
bench tools, employing ten men, positively 
a paying business. Address all {as 
cations to J. M., 6th floor, 318 W. Wash- 
ington St., Chicago, 

“SUCCESSFUL Brains’—My mail order 
book that I want you to handle—it’s the 
best one on earth—millions of copies should 
be sold on merits alone—fortunes should 
be made by those who heed its teaching! 
Write me and I will make it to your 
advantage to sell this, my newest and best 
book, by furnishing you_ circulars and 
looks at the right figure. May I send you 
confidential Mail Dealers prices? Weiss- 
gerber, Northwestern Building. Chicago. 


interest in Ma- 


TURN your spare time into money. Join 
us in a profitable mail order business, one 
that you can operate at home. Large ‘prof - 
its; quick returns; small investment. Our 
10 years’ successful manufacturing experi- 
ence, personal assistance and new 
assures your success. j 
and ‘ree booklet, i 
neorporated, 144-148 Broadwa desk 
Buffalo, N'Y. 

$6,000 YEARLY from Eggs without rais 
ing Chickens! 3,500 yearly in your back 
yard; $2 investment, $450 profit! 
book “Back Lot Schemes” 
three and scores of other “city lot’ money- 
making schemes. Price one dollar: - 
pectus free, 3enj. Burdick, Dept. 5, 
Oshtemo, Mich. 

A FPUNCTURELESS tire Filler that you 
eau Guarantee, Will give -you exclusive 
right to manufacture ond sell in your 
county. First cost $3 per wheel. Sells on 
sight at $15; $50 will start you. Send 6¢ 
for sample of the Filler. Lamberton Tire 

‘iller_ Co.. Kansas City, Mo 

HERE is a chance to get a high-class 
metal manufacturing business, well es- 
tablished, at a bargain; incorporated com - 
pany; plant worth at least fifteen thousand 
dollars ; will consider part cash “and ini- 
proved farm land in trade. Address, Box 
434, Ottumwa, Iowa. 

BIG profits for you; 
Crisp. confection, California inven- 
lion, 5e package costs you lc. Machiue, 
instructions complete, $7.50 prepaid, Sam- 
ples 10c. haffer Co., 1015 Howard St., 
San 

A BARGAIN Sale—25 bbl. Flour Mil), 
Water and Gasoline power. Five acres. 
Good dwelling and barns. For partice- 
address Wirt Kessler, West Milton, 

SHEET Bluing, Needle Cases, Mending 
Tissue. For mail order and trust plan 
dealers. Samples free. Frank Shilling 
Co.. Navarre, Ohio. 

STAKL a Coal Business. Big money, 
some capital required. We are wholesalers. 
Write us, Union Coal Co., Saratoga 
Sorings. N. Y. 

iM} you want to own a silver plating 
business, be independent, your own boss’ 
Would you manage a plating shop for me? 
All_ material furnished for one-half the 
profits. Write weds. Milligan Co., Dept. 
21, Davenport, Iowa 


$50 COURSE on mail order now appear- 
ing in Good Results, Greatest Mail Order 
3 trial issues, 
*ublishers North 43rd Ave., 


Manufacture Barley 


2311 


START mail order course by sending 
10¢ for three mouths subscription to our 
Magazine. The “‘Lever’’ Mail Trader, 44 
Elizabeth, N. J. 

FORMULAS furnished by expert chem- 
ists, for manufacturing Toilet, Household, 
and Technical products. Government serial 
numbers obtained. Catalogue for stamp. 
B. Mystic Company, \ Washington, D. C. 

MAKE money perfuming artificial  flow- 
ers and bouquets; my special perfumes last 
several months; no competition. Samples, 
25 cents. Y. M. Garcia, 36 East 28th St., 
New York. 

BE your _own boss. Start mail order 
business. We teach you. 20 years estal- 
lished, Everything furnished. Starter’ 
free. Krueger Co., Dept, 2B, 167 W. 
Washington, Chicago 

ENCYCLOPEDIA of Business Oppor- 
tunities and trade secrets, 3 vols. contains 
over 2,716 rare formulas, trade secrets, 
3¢5 new schemes and other valuable_in- 
formation, Price, $3. Yours for $1. Par- 
ticulars free. Johnston, Front and Couch 
Sts., Portland, Ore. 

YOUR Opportunity — B — Be 


manufacturer. 
product international necessity. Profits all 
yours, 10c brings sample and particulars. 
Delzell Mfg. Comgene, 448 South Mathews, 
Los Angeles, Californi¢ 

SOME-THING New—Send 10c at once 
for 12 newest and most valuable ways to 
start a profitable business of your own. 
Profitable for man or woman, Box 5, 
Ray. Minnesota. 

BUSINESS Help—We give real assist- 
ance. Our claims are bona-fide, 
right and win, Particulars free 
Institute, Lebanon. Penna 

FOR. Sale—C omplete Brick Plant, town 
seven thousand. No competition. Splendid 
opportunity. Southern Brick Companys, 
Frederickshure, V 

SAFETY Elevator (Patented), Manufac 
turers investigat Accidents entirely 
eliminated. 110L Diamond Bank 
Bleg., Pittsburgh, Pa. 


Sta 
Frabach 


| | 

— 
| _ 
| 
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YOUR advertisement placed in nearly 


fifty magazines. Three months, 5 cts. per 
word. A. 8S. Mankin & Co., Alexandria, 
Virginia. 


“YOUR 25-word ad in 25 Monthly Maga- 
zines only $1.25. Write for full partic- 
ulars and free sample copies. F, L. Mil- 
ler, Drawer 14-P, Syracuse, N. Y. 


POPCORN Crispette outfit (Long’s) 
cash register, scales, ete. Nearly new. 
Cost $350. Price $200. Crispette, Box 379, 


iford, Mass. 
~“MONEY-Makers—Over 100 ways  ex- 
Jained. Dime brings complete collection. 
Wm Waelder, Hannibal, Mo. 


BE Independent—Teach — and sil- 
ver plating; 3 formu Market 
Formula Co., Box 145, St. Paul, Minn. 


“BOOSTER’—The Magazine You_Necd! 
Send 10c for two months’ trial. Booster 
Magazine, Northwestern Building, Chicaco. 

MAKE money winter evenings. Two 
dimes brings sixty page book of real win- 


ning plans. P. Benson, Stewartville, 
Minn. 
PATENTS Bring Wealt Proof—Ad- 


vice free. A, 
Washington, D. 
START a Magazine on $1; particulars 
and sample magazine, 5c. Life Pub. Co., 
St. Louis. 

VETERINARIAN Location. 
$1,700 required Box 113, Arthur, Ill. 
START a Magazine, Post Card Novelty 
mail order business united, } i., 
Henry St., Brooklyn, N. Y. 


TO raise quickly $10,000 to aid in organ- 
izing company to buy and irrigate land to 
sell for eight times its cost, will deed 
you land worth $10,000 and in addition 
give you, at your opton, either $10,000 stock 
in the company or note for $10,000 due in 
four years, you to furnish money not latcr 
than November, 1912.. This is a clean 
proposition without risk. Come and in- 
vestigate. A. J. Whiteside, Donna, Texas. 

“FOR Sale—Machine- Shop and Foundry, 
well adapted for manufacturing of gasoline 
engines, washing-machines, or other special- 
ties. Plenty of ground for expansion. Side- 
track accommodations. Must be sold be- 
fore October~ Ist. Address, Ewald Killing, 


Wedderburn, Patent Attorney, 


$5,000 yearly. 


Davenport, Iowa. _ 

BEFORE Taking Any Chances in the 
Mail Order business, invest 10c for two 
samples of ‘“‘Booster,” the one bonafide 
mail Order publication on earth—a maga- 


zine that has made money for others and 
will show you how! Send 10c today—it's 
worth dollars to you. Booster Magazine, 
‘orth tn Building, Chicago. 


MA jood Income in a. spare time. 
System ‘furnished Absolutely Free. Forty 
years Write fcr particulars. J. 
Reshier. Ine. _Park Kow, New York. 


e You Puzzled about 
turning your ideas into money? Get your 
needed pointers from Essentials of 
Profitable Inventing’ based on actual history 
of an invention earning handsome royalties. 
Mailed sealed, One Dollar. Research En- 
gineer, 1519 Marquette Bldg., Chicago. 


SELL your formulas, ideas, plans and 
knowledge by mail. Some make $1,000 
monthly. Instructive booklet for stamp. 
Information 8: System, 274. Marietta 


Ohio. 
EARN $7 to $12 4 daily, restoring faded 
colors in rugs and carpets, whole or spare 
time. No capital. Free Booklet, tells how. 
Wm. A. Eldred, _Dept. 75, Detr troit, Mich. 


~ GUARANTEED h high-grade typewriter free 


with $1 monthly Typewriting Course, Merit 
Service, Oshkosh, Wis. 
~ START a business; make money. Book 


filled with hundreds ‘of formulas will help 


you turn your spare time into cash. Send 
20¢ _ to-day. Profitable Service Bureau, 
4: Sawyer Ave., Chicago. 


~ YOUR “Brain can make 
muscles make fifty cents. Write for prop- 
osition. Dunning, Aulander, 

MAIL Order Business, I start you free. 
No investment but Postage and stationery. 
P. Newnham, Waukegan, 

PROFITABLE Home Business, No mal 
order scheme. information free. P. 
Rosebank, New York. 

LET me help you succeed. I can show 
you how to make over $50 weekly with little 
work, Burr, , Box 1! 193 Norwich, N. ¥ 

“ING REASBE your business. Use 
Vertising pencils. 
A. E. Atchison, 
St.. Chicago. 

500 PRACTICAL Ways to Make Money, 
Se. Reese Publishing House, Mt. Pleas- 
Pennsylvania. 


ce $200 while your 


mail 
Akron, 


my ad- 
Write for full particulars. 
Room 29, 112 N Lasalle 


GOOD Ideas for Agate—s8 Order Men 


—General Dealers 10c. Tepper—146 
Marcy Ave., Brooklyn. 

ADDRESS: Expert, 420 Home Bank, 
Baltimore, Md., and receive as clean a 
mail order proposition, as you can put 
your name to; free of charge. Protected 
merchandise, enormous market, effective 


selling plan. $5 and less will start this 
reliable proposition. 


WE start you in business, furnis' ing 
everything; men and women, $30 to $200 
weekly operating our Original “‘New Sys- 


Candy and Popcorn Crispette 
ome or small room anywhere. 
lifetime; booklet free, w. 


tem Spec 
Factories 
Opportunity 


Ragsdale Co., East Orange, N. J. 
USE your spare time to build up a mail 
order business of your own. We help you 


start for a share in profits 27 oppor- 
tunities. Particulars free. Mutual Oppor- 
tunities Exchange, Buffalo, N. Y. 
CHEMICAL analyses, researches, experi- 
ments. Parobek Chemical Laboratory, 
Trenton, New Jersey. 

INSTRUMENTS Free. 
this winter will secure you an excellent 
position, Learn drafting at small cost. 
Write for catalogue. Maxton Institute, 158 
Lawrence St., Brooklyn, N. J. 


MAIL order ads that pay. 20 different 
propositions fully explained. All bona fide, 
sure-fire Money-getters. Each one the foun- 
dation of a successful Mail Order business. 
Send 10c for full particulars and regular 
bulletin of new propositions. Mail Dealers 
Wholesale House, 450 Franklin Bldg., Chi- 
cago, 


Your spare time 


MAIL -Order Men: Get quick cash re- 
turns. We manufacture and distribute new 
specialties. Start high class M. O. Busi- 
ness. Small capital. Copyrighted pros- 
pectus free. No scheme. Box M 235, 
Pittsburg, Kansas. 

WE Help Raise Capital at once to start 


y retail—manufacturing—patent—real 
estate—mail order or any legitimate busi- 
ness by means of “Our Practical Method.’ 
Particulars free. The Business Aid Co, 
K504, Detroit, Mich 

$1 A WEEK will start you in a 
money-making mail order business—with 
the best line—in spare time. Particulars 
free. Nadico Company, 1664 Belmont Ave., 
Chicago. 

$ DOLLAR §$ Getting $ Secrets $. Send 
stamp at once for six valuable Trade Build- 


big 


ers; start a profitable business of your 
own and make more money. G. Edward 
Harrison, Baltimore, Md. 

A Bit Shy on Saiary?’ 1 pick up 
$1,500 yearly additional from newspaper 
correspondence. My book tells what's news, 
how to get it, where to sell. Newspaper 
directory included. No correspondence 
school expense; only 50 cents. Morris 
White, Station, 50, Detroit, Mich. 


INCORPORATE your business under Ari- 
zona laws. Cost small. o franchise tax, 
Stockholders exempt from. corporate debts. 
Do business anywhere. Laws and forms 
free. Southwestern Securities & Investment 
Company, Box 1488, Phoenix, Arizona. 

AN intelligent person may earn $100 
monthly corresponding for newspapers, No 
canvassing. Send for particulars. Press 
Syndicate, 700 Lockport. 

RAISE Ginseng, $1 per ft. 


of ground, % 


A. $25,000. Write, Ginseng Gardens, She- 
boygan, Wis 

I MADE $50,000 in five years with a 
small mail order business; began with $5. 
Send for free booklet. ‘ells how, Hea- 
cock, 5074 Loc ‘kport, 4 

MAKE yourself independent for life 
raising Ginseng. Requires little capital 
and spare time only. Worth $6 a Ib. 
Yields 5,000 Ibs. to the acre. I'll teach 
you free and buy all you raise. Rt ny 
Ouis- 


H. Sutton, 1000 Sherwood Ave., 
ville, Ky. 
HAVE 


you a mechanical device, toy, 
novelty, household or mail order article? 
f so, patent it through me and start in 
usiness with it. show you how; Book 

53 Crilly Block, Chicago. 


NDE? CE and fortune quickly 
attained : the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., s specialty. Book- 
let, Formula List, and Valuable Informa- 
tion Free. W. L. Cummings. Ph. D., 127 
Standard St., Syracuse, N. Y. 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies. Desk C. R., Omaha, Neb. 


FORM a corporation Congress Law for 
Cc. and a ates; cheap. Raise money 
J. Corporation, Wash- 
ington, D. Representing $1,225,000,000, 

COLLECT money by a sure, simple, sys- 
tem. Income $1,000 to $5,000 
Quick results. No capital 
structive book, “Skillful Collecting,’’ 
National Collectors Ass’n., 
Newark, Ohio. 


I WILL start you earning $4 dally at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. ’. Red- 
mond, Dept. 306, Boston, Mass 


HAVE you anything to advertise? 
Rate Book tells you all about 
mediums, rates, circulation, 
ete. Sent for 10c. Worth dollars. Folder 
free. Correspondence _ invited. Dearborn 
Advertising Agency, 455 Franklin Bidg., 
Chicago. 

PATENTS secured—¢ 
G 8t., Washington, D. 

PATENTABLE ideas wanted—Send for 


3 free books. Richard > Owen, 30 Owen 
Bldg., Washington, D. C, 


AGENTS WANTED 


free. 
Long Street, 


Our 
advertising 
closing dates, 


Parker, 910 


FREE, swell suits to wear—plenty of 
money to spend as our special manager in 
your town. Make $40 a week easy, Suits 
sell like hot cakes. four own free suit 
will get scads of orders from your friends, 
Only part of your time. No money nor ex- 
perience necessary. All orders we take in 
your section turned over to you. This is 
a most stupendous opportunity for one man 
in each town, Get in Quick! We pay ex- 
press on everything. Send a post card 
with your name and address for beautiful 
samples and full particulars, all free. En- 
tirely new plan. Chance of a 
Don't miss it. No obligations. Hurry! 
Write today. American Woolen Mills Co., 
Dept. 1197, Chicago, Ill 


WE pay you $2 a day and extra liberal 
commissions to take orders for toilet prep- 
erations, Rogers silverware, fountain pens, 
razors, and fully guaranteed jewelry. You 
make sales at sight, giving your customers 
choice of many valuable premiums We 
give you extra catalogs, allow credit and 
share with you the profits on each of your 
orders. fe offer agents the biggest money- 
making proposition in America. Now is 
also the best season to sell our big, 
line of fully guaranteed holiday goods, 
beautifully hustrated in expensive, large 
catalog free to agents. Write today, Best 
Mfg. Co., 52 Ontario St., Providence, R. L. 


AGENTS—Great news—here is a snappy 
brand new money maker, No one else has 
t. Listen—give a $2 kitchen set free 
with each pair of our wonderful new self- 
sharpening patented shears and still make 
100 per cent profit on every sale. 


getting rich. Gaubert sold 53. first ' 15 
hours—profit $39. Begley took 163- orders 
first week—profit $120. Lioyd sold 90° out 
of first 110 he visited. Knowles’. first or- 


der for $300 worth. Sworn proof and con- 
vineing particulars. Free samples to work- 
ers. This is a real fortune twilder. Write 
Peoples Supply Co., B-43, Kansas 
0. 


AGENTS making $10 daily. 
blame them for sticking to Show 
Of course you don't. Our 340 varieties 
success, all in Josh Billings 
said “I don’t kare what a mans Kon- 
dishun in life iz, if he iz too mutch for 
the Kondishun he iz a hero.” Why not 
sell Show Cards and be a hero and listen 
to the silver jingling in your pocket? 
Changeable signs and price tickets. Our 
Show Cards are great, you'll say so, Don't 
hesitate; write today for two color catalog. 
Popular Show Card Co., Desk OR, 1235 
Michican Ave., ¢ ago, 


ANYONE can make 
ing the Aladdin 
No experience 


Do you 
Catds? 


big money easy sell- 
Kerosene Mantle Lamp. 
necessary A demonstration 
sells a lamp in nine out of ten homes. 
One agent sold over 1,000 on money-back 
guarantee, not one returned. Another made 
over $300 in 15 days, Hundreds doing as 
well. Evenings may be made profitable. 
Special introductory offer to the first man 
in each neighborhood who writes for agency 
proposition. Mantle Lamp Co., 351 Aladdin 
Bldg., 


Chicago, Til. 


i 
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SPECIAL Sales Manager wanted in your 
town right away. Plenty of money for you 
to spend. Hottest tailoring offer ever 
made. Orders turned over to you. Make 
$50 a week at the start. Only part of 
your time. Your nobby free suit will at- 
tract so much attention that orders will 
simply roll in. Every order means dollars 
to you. Other good features. Paragon 
suits sell like wildfire. We prepay all ex- 
press charges, too. Now is the time to 
get in. Be the first in your town to get 
this great offer. An opportunity to make 
the biggest success ever. Send post card 
with your name and address for our book 
of beautiful samples and full particuiars. 
All free, so write at once, Paragon Tailor- 
ing Co., Dept. 1197, Chicago, Ill. 


SELL silk and lisle hosiery, straight 
from manufacturers, every agent makes at 
least $3 per day, many $8 to $15. Our 
hose please, our prices astonish, everybody 
buys. Agents terms free—see how easily 
you can make money. Sample pair 4c, 
hose and outfit 25c. Service Hosiery Mills, 
Pottstown, Pa. 
AGENTS—Be quick—don’t wait—get the 
agency, a stream of profits, agents greatly 
excited sending orders thick and fast— 
never such a seller, get sub-agents—make 
$100 a_ week. Model Vacuum Cleaner, 
carpet sweeper type, wonderful suction, 
Sells for $8.50, your profit over 100 percent 
—no competiion—patented, we start you, 
the Cleaner sells itself, everyone delighted. 
Send no money, just a postal asking for 
and free sample to work- 
ers. Model Vacuum Co., L 90, Cincinnati, 
Ohio. 


AGENTS on salary or commission, The 
greatest agent’s seller ever produced; every 
user of pen and ink buys it on sight; 
200 to 500 per cent profit; one agent's 
sales amounted to $620 in six days; another 
$32 in two hours, Monroe Mfg. Co., X., 6, 
La Crosse, W 

$30 IN profits made by twelve agents 
selling the Home Vacuum Cleaner. Big- 
gest and best Agents Seller on the market. 
Demonstrated in an instant and sells on 
sight. California representative sells 120 
Cleaners a week, State and County Agents 
wanted. Must be responsible business man 
with little capital. Home Vacuum Cleaner 
Co., 1926 Wabash Ave., Chicago. 

MAKE More Money! Start in the Mail 
Business—operate ‘‘Silent Salesman’’ sys- 
tem—can be done in spare time and the 
possibilities are unlimited. But don’t in- 
vest any money in the Mail Business until 
you read ‘‘Booster’’ for The Booster Maga- 
zine starts you in business for yourself— 
puts you next to the best money making 
propositions on earth—ones that really get 
you the ane gl! Get away from wage 
slavery! Send 10c for two months trial 
subscription. Booster Magazine, 360 North- 
western Building, Chicago. 

WANTED—Agents to sell our hardy 
trees and plants throughout the middle 
west and New England; now is the time to 
start; experience not necessary; ability 
and perseverance is what cownts. Write 
today for proposition and free outfit, Rice 
Brothers Co., Geneva, N. Y., Dept. 


A LARGE well known company about to 
spend $100,000 on a tremendous advertising 
campaign requires the services of a_ bright 
man or woman in each town and city. 
The work is easy, pleasant and highly re- 
spectable and no previous experience is 
necessary, We will pay a good salary and 
offer an unusual opportunity for advance- 
ment, to the person who can furnish good 
references. In addition to this salary, 

offer a Maxwell Automobile, a Ford 
Automobile and over $3,000 in prizes to 
the representatives doing the best work up 
to December 31. In your letter give age 
and references. Address, Ira _B. Robinson, 
Advertising Manager, 352 Medford St., 
Boston, Mass. 

“AMAZING _ Invention. Entirely new 
kind lamp burner, generates gas, makes 
extremely large powerful white light. 
Smokeless, odorless. Sells everywhere. 
Nothing like it. Exclusive territory con- 
tracts granted, Positively not sold in 
stores. Agents making big money. Ex 
perience unnecessary. Sample outfit 35c¢ 
postpaid. Particulars free. Radiolite Co., 
1501 Spitzer Bldg., Toledo, 0. = 

AGENTS—General Agents. Handle new 
invention—Home Beauty and Massage Ma- 
chine, Made of genuine aluminum and 
red rubber. Every woman buys. Great 
article—splendid profits. McGrath, N. Y., 
averages $54 weekly, Reed, Idaho, made 
$78 one week, Lord, W. Va., made $9 first 
hour, Write today for special roposition, 
Seen Mfg. Co., 1139 Nasby Bldg., Toledo, 


EARN $15 to $25 a week or more as our 
Mail Order Dealer Right from your own 
home, Hold your position until entire 
time is required, ye are manufacturers 
and owners of patented just-in-season 
specialties. If you are just starting a 
Mail Order Business or if already estab- 
lished, you can’t afford not to handle our 
Patented Money-Making Getters. We sell 
exclusively to our Mail Order Dealers. 
We protect them. We carry stock and fur- 
nish everything. No canvassing, Small 
capital, Experience unnecessary, Write 
today for Latest Patented Leader and 
Manufacturer’s Easy Selling Mail Order 
plan backed up by ‘Whole 
Truth.”’ Positive Proof and Sworn State- 
oent. . Pease Mfg. Co., 539 Pease 
Bldg., Main St., Buffalo, N. ¥ 


= 


Here's a proposition which 

self; the agent don't hold the bag; 
we guarantee the sale; wonderful new in- 
vention; sells like fury at 75 cents; on 
market * tew weeks; swamped with orders 
now; everybody wants territory; poor sales- 
men making $10 daily, good ones coining 
money; write quick. Lyon Sales Co., Dept. 
103, Waterloo, Llinois. 


AGENTS Headquarters! Big Profits!! 
Get next to the following 
Ideal Knife Sharpeners, New 
Combination Dippers, Patent Clothes Sprin- 
klers, 20th Century Gas Spark Lighters, 
Magic Bill Books, Feather Ventilators, 
Wonder Needle Threader, New Family 
Records, White Cross Tea and Coffee Per- 
colators, Aluminum Table Sets, ete.  Cir- 
culars and Agents Pricelist free. Victor 
B. Co., Ottawa, Til.. U. S. A. 


WANTED one good man in each town 
to take orders for men’s tailoring; beau- 
tiful styles; very low prices; orders come 
easy; high class; permanent business; fine 
profits, $10 a day and up; no money or ex- 
perience needed. We ship on approval ex- 
Press prepaid, and guarantee perfect fit. 
Write for free sample outfit and inside 
price on suit for yourself. Banner Tailor- 
ing Co., Dept. 797, Chicago. 

AGENTS— Men and women make big 
money _ selling ‘The Hygienic Comb 
Cleaner."” Delay means sales lost, Or- 
der today. Sample with terms, postpaid, 
25c. Charles A. Thompson, 92 Morton St., 
Brooklyn, N. 


AGENTS—A + sure big money maker. $5 
to $10 per day easily made selling Bixby’s 
Best Silver Cleaner for cleaning all metals 
without rubbing; also cleans glassware and 
woodwork. This is no make believe but 
the real thing. No previous experience re- 
quired. Write at once for a sample pack- 
age and propositin. E, G. amacaecranns 134 
aaa St.. New Bern, N. C 

EW. fast selling device. The 
“pi Grip.” A metal clip for carrying 
and protecting money in the pocket. Takes 
the place of pocket book. Only thing of 
kind on the market, and sells on sight. 
Selling price, 50c; $10 a day easy. Send 
for descriptive circular or 25c for sample. 
H. K. Hannah, 277 Broadway, New York 


City. 


MAKE $21 Next Saturday. Sell the 
Marvel Vaporizer for Coal Oil Lamps. 
Fits any lamp—makes brilliant white light 
—no smoke or smell. Selling like wildfire. 
Agents excited. Glasscock, Ark., made 
$554 in few days. Kreiger, Mo., made $21 


Saturday. Write quick for proposition. 
Fairchild & Co., 474 Nasby Bldg., Toledo, 
Ohio. 


MEN agents wanted everywhere to sell 
the ‘‘Gaskell lamp;’’ the best light-giv- 
ing, free-burning and most practical lamp 
made; show them at night and 2 big 
money; I will instruct you how, R. 
Gaskell, 28 $8 School St., Boston. 

“AGENTS, sell to saloons—machine sold 
like ehiriwind. 100° profit; free sample 
and course in salesmanship. Only two sales 
a day means $15 a day for you. It’s easy. 
Write. Simplex Mfg. Co., Dept. C. Ke- 
wanee, 


AGENTS’ $15 outfit free to workers; big 
profits; easy sales, exclusive territory. Sell- 
ing Transparent Handle Knives and: Razors. 
Write today. ‘‘No Drones wanted.’’ e 
United Cutlery Co., E. Fourth, Canton, 0. 

AGENTS—250% profi Wonesrful lit- 
tle article. Sells ‘wildfire, Can be 
carried in pocket. Write at once for free 
sample. H. Mathews, 1962 Third St., Day- 
ton, Ohio. 

AGENTS just coin money sellin 
Improved hosiery direct from mill ~ & our 
big advertising offer; you can make $25 
daily; everybody buys: credit; samples in 
leatherette case, free. New Improved Knit- 
ting Mills, Dept. M, Chicag 


AGENTS—New “Colonial” 10 piece 
Aluminum Set. An unparelled opportunity, 
he aluminum trust prices smashed. A 
fortune for you_in next six months with 
this special. Housekeepers wild over it; 
don’t delay a minute. Dundee Mfg. Co., 
46C Chauncy St., Boston, Mass. 


AGENTS—$4.50 to $18 a day during 
the summer season. Investigate, Repeat 
order getters. Samples and catalog free. 
George Kramer, Starbuck, Wash 

MANAGER wanted every city and county, 
handle best paying business known, legi- 
timate, new, exclusive control, no insurance 
or book convassing. Address Chas, 
Halstead, 43 West 34th St., New York. 

AGENTS Something live - - something 
fresh—something new. Something that’s a 
seller, and bringing our boys $35 a week 
and up. National Manufacturing Co., Le- 
mont, Ills. 

WANTED—One man or women in every 
locality to start a Candy Kitchen, Best 
paying small business on earth! Few dol- 
lars starts you. Get away from wage 
slavery. Write for our literature; it’s free, 
Hartney, West Mohawk, Oswego, 


SINKING of the Titanic. World’s Great- 
est Sea Disaster. Full account of the 
destruction of that floating palace ay 
those hideous night hours, Postpaid for 
$l. Agents wanted. Outfit and instruc- 
tions, 20c. Get the official edition only 
from us. Wayne Binding Company, Wa- 
bash, Indiana. 

RELIABLE salesmen dealing with de- 
partment stores, jobbers, hardware and 
crockery trade, etc.; also agents, general 
agents and house canvassers can make $5 
to $10 daily. Suvio, 696 East 16lst St., 
New York, 


AGENTS—Handkerchiefs, dress goods. 
Carleton made $8 one afternoon; Mrs. Bos- 
worth, $25 in two days, Free samples, 
Credit. Stamp brings particulars, Free- 
port Mfg. Company, 59 Main St., Brook- 
lyn, N 

FOR the Tailoring Agent. We have the 
smoothest proposition of them all. When 
you get our line you will drop all others 
like a hot cake. Send postal for free out- 
fit and find out why, Famous Tailors. 
Dept. 104, St. Louis. 

RUST spot eradicator pencil. Wil) re- 
move rust and ink spots instantly from the 
most delicate cloth without injury. Every- 
body buys them after one demonstration. 
Agents wanted for unoccupied territory. 
ple 25 cents. Talcott Chemical Co., 
Phelan Bldg., San Francisco, Cal. 

AGENTS—If you don’t make $4 profit 
the first clay selling Tate’s Dust Absorbing 
Dust Cloths, ete., return samples. Many 
Agents made $25. Write quick for partic- 
ulars. Dept. B-4, Consumer’s Direct Sup- 
ply Co., Boston, Mass. 

AGENTS—Get particulars of one of the 
best paying propositions ever put on the 
market. Something no one_ else sells, 
Can make $4,000 yearly. E,. M. Feltman, 
Sales Manager, 6124 Syracuse St., Cincin- 
nati, O. 


AGENTS make 500% profit selling our 
gold window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand, Catalogue free, Sullivan 
Co., 1238 Van Buren St., Chicago, Til. 

AGENTS—Men and women; sell Guaran- 
teed Hosiery. Credit plan helps you. The 
line that Exclusive Agency to 
Hustlers. Address D, 1, Lehr Mfg. Co., 
Denver, Colo. 

BIG profits for you! Manufacture Bar ley 
Crisp. New confection. California in- 
vention. 5¢ package costs you le. } 
chine instructions complete, $7.50 prepaid. 
Samples 10c, Shafer Co., 1015 Howard 8t., 


San_ Francisco. 


AGENTS—Guaranteed Shoes, must wear 
one year or new pair free. All styles. 
Fit guaranteed. 9%8c profit on every sale. 
Quick seller, Write today for complete 
outfit. Guaranteed Shoe Co., 2262 Third 
St., Dayton, 0. 

AG ENTS make $30 weekly, permanent, 
easy work, experience unnecessary, partic- 
ulars free. Pals Company, 
A25 East Street, N. Y. City. 

AGENTS for Red Seal Foot Comfort, 
acts like Magic on tired aching feet. 
Small size 10 cents, sample free. Francis 
sompeny. 257% York St., Jersey City, 


AGENTS make enormous profit handling 
our quick-selling Oriental novelties. Posi- 
tively new! Reorders. Exclusive territory. 
Shaw Kanematz, Box 529, Portland, 

regon, 
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GET an Elegant Suit and make $10 a 
day, acting as our represetnative in your 
town, Wear the swellest suit your town 
ever saw—made to your exact measure, 
from your choice of cloth and styles. It 
need not cost’ you a dollar. Make $10 
a day showing your suit—taking orders for 
elegant Made-to-Measure Suits, delivered 
express paid for $7.50 and up. We are 
spending a big sum to secure and assist a 
representative in every town. We make 
prices, so low—your profits so big—con- 
fidential terms so liberal—that we can ex- 
plain these only in a letter. No money or 
experience required. We want your spare 
time—not your money. We back you with 
our capital—teach you everything—give you 
the Big Outfit Free. you want the 
Exclusive Agency in your town? Then 
write quick and get the whole proposition, 


outfit and everything—absolutely free. Chi- 
cago Woolen Mills Co., 834 Jackson St., 
Chicago. 

AGENTS—$60 week. Sell our spe- 
cialties. Big winners. Salesmanship course 
and samples free. Write now. Simplex 
Mfg. Co., Dept. D, Kewanee, Il. 


BE the first in your locality to sell the 
new Taft-Roosevelt-Wilson pencils. Quick 
seller. Immense profits. Samples and 
terms, 10c, Silver. Burton J. Osborne, 
Camden, “New_York. 

AGENTS wanted, send 25 cts. for 35 
Post Cards and one of each of our Cata- 
logues with Agents Terms, A. 8S. Mankin 
& Co., Alexandria, Va. i 
~AGENTS—Portraits 35c. Frames _ lic. 
Sheet Pictures le. Stereoscopes 25c. Views 
le. 30 days’ credit, Samples and catalog 
free. Consolidated Portrait Co., Dept. 
1196, 1027 W. Adams S8t., Chicago. 

AGENTS—One cent invested in a Postal 
Card will bring you a $35 to $60 a week 


proposition, American Aluminum Co., 
Division 7, Lemont, Ill. 

MAKE money selling the Matchless 
Pocket Lighter. Handiest thing imaginable. 
Every smoker buys. Sample 50c. Agents 
and dealers wanted, Texas Novelty Co., 
Houston, Texas. 


AGENTS wanted to sell Air Brush De- 
sign Show Cards, Price Tickets, and other 
specialties for merchants. Big profit. Cat- 
alog free. Merchants Specialty House, 920 
Franklin Bidg., Chicago. 


AGENTS—Big profits selling best toilet 
and medical preparations ag side line or 


paw. Write. X-Ray, Salina, Kan- 


daily, ‘New Novelty’ 
everyone wearing shoes ase; 25 ets. brings 
sample; lightning seller, steady income, 
act promptly, Montgomery Supply, 
Clair 

$100 MONTHLY and expenses to trust- 
worthy men and women to travel and dis- 
tribute samples; big manufacturer, Steady 
work. 8S. Scheffer, Treas., G. W., Chi- 
cago. 

KE-MO js the best bug killer on earth. 
Sells on its merits, jasy, quick, repeat 
seller. Profits 200%, if you make it your- 
self. Price, silent salesman and _ partic- 
ulars free. J. Hodge, Box 273, Chelsea, 
Mass. 

AGENTS—Don't you know a fine lil 
of household articles pay best, 
easiest. Samples free and 
Chabot_Mfg. Co., Providence, 

~ SAY, Mr!—Look at this winner, 
fer it to you. Take hold now ; 
easy work. Free particulars. 


line 
and sell 
catalogue. 


of- 
profits big: 
"David Sup- 


Ce Box 190, Casper, Wyo. 
S—Variety specialities. Hosiery. 
Perfumery. Toilet soaps. Jewelry. Aprons. 


Big profits Wholesale prices. 
Block Bros., 477 7 


Terms free. 
Eighth Avenue, New York. 


LEARN the truth about Mail Order 
Business before buying outfits, Valuable 
information and particulars free. Mail 


Order Library, 
SIGN Agents 


P. Tompkinsville, New York 

Painters: Something | new 
and better. Attracto ready-made Gold and 
Silver Letters. 21 kinds, easily applied. 
Make big money lettering store windows 
and selling sparkling chipped glass name- 


plates. Catalogue and sample letter free. 
Attracto Sign Co., 2655 N. Clark St., Chi- 
cago. 

ONE agent in a town can make $10 
daily selling “‘Naida’’ Embroidery Apparel 
Novelties. Easy to sell. Big profits. Sam- 
le materials and illus. Catal. free. 

adison Embroidery Co., Desk M14, Chi- 
caro 


AGENTS that appreciate an article that 
doubles their money, Try Dustproof Sleeve 
Protectors. Send sample and terms. 
Imperial Rubber, 4100 Lake Shore Blvd., 
Cleveland, Ohio. 


AGENTS—How many 


houses can you 
make each day? 


25 cents clear profit each 
house, Write: Reed Co., 43 South Tre- 
mont Ave., Indianapolis, Indiana. 

“T WILL put you in a position to make 
good money at home; no capital; send for 
free instructive letter giving plans, Box 
Pittsburg, Kans. 

AGENTS own your 
capital needed; steady 
new changeable signs, gold and silver let- 
ters; in demand everywhere. Write for 
catalogue. Climax Novelty Co., 703 Gay 
Bidg., St. Louis. 


GENERAL and local agents wanted to 
sell direct to owners our patented, highly 
endorsed, quick selling automobile, motor 
boat, and motorcycle accessory. Exclusive 
territory assigned. National Sales Com- 
pany, Boston, Mass. 


AGENTS or part 
generous, cash commissions as high as 
200% —splendid variety, attractive offers. 
Write for proposition. obligation. 
Technical World Magazine, 5773 Drexel 
Avenue, Chicago, Ills, 

EARN $25 to $50 a week selling Ser- 
vette, the new table servant. Write for our 
interesting proposition. McGraw Mfg. Co., 
McGraw, 


AGENTS wanted to sell our fast selling 
specialty in spare time, $4 a day easily 
earned. Particulars free. Warren Novelty 
Co., 5615 Chester Ave., Phila., Pa. 

BIG Proposition to Agents Something 
new, Helios Pocket —y with Compressed 
Ink. Write with water. Sample 25¢ post- 
paid, Everybody wants one. An immense 
Christmas seller. Wm. Muller, Security 


Bidg., San_ Francisco. 


AGENTS—New, easy sales, 
profits; most unique offer; 
postpaid; particulars free. 
Williams Specialty Co., Buffalo, N. 

RELIABLE men—women sell Forkola 
by leaving with each family on trial; every 
trial means sale. Profit $2 to $3 daily; 
wy given. The Bacorn Co., Elmira, 


own business; no 
income selling our 


St 


time workers: Big, 


enormous 

samples, 50c 

Send today. 


“BOYS, gi 


inv estigate 
this! 


very ex 
gets every 
Winmore Co., 


girls and 
New household specialty ; 
cellent. Unique selling plan 
housewife. Particulars free. 
Northampton, Mass. 
AGENTS—Get rich, sell 
owner, Permanent repairs to 
We show you how. Anned Supply Co., 
6146 Morton St., Germantown, Phila., Pa. 
~AGENTS| are making $10 a day working 
for us. You can do the same, Get busy 
now, Complete sample outfit, 50c. Par- 
a free. Lemonnier & Sons, Minot, 
Da 
AGENTS—First in 
make not 


grownups 


every auto 
punctures, 


your territory will 
less than $180 monthly profits. 


Hurry, Agents’ Supply Company, Desk M, 
Topeka, Kansas. 

ARE you content with mere house-to- 
house canvassing? I have something bet - 
ter. rticulars free. W. Jamison, 


Colo. 
~ AGENTS—Our six hew winners ate big 
money-makers for you. Let us prove it. 
Graham Sales Co., Bloomington, Til 
WATER strainer, costing 2c, sells L5c. 
Detroit Filter Co.. Detroit, Mich 
REMNANT Store, Dept. 10, Cincinnati. 
Greatest dry goods bargains on earth! 
Proposition to agents and storekeepers. 
READ the Agents Magazine. 2 months 
10c. Yearly 50c. Agents Magazine, Chi- 
cago. 

“PROFITABLE | _Home Business, 
easy. Knell, Bo 224-Y, Boston. 
Men. 
word ad in 100 Magazines, $1. 
Station B. Worcester, Mass, 

lioms Specialty Co 
AGENTS—We want 

Co., West Hartford, Cont 
AGENTS—It costs me 33 to ship san sample 

machine, but proves I’ve best household in- 


Lyons, 


New, 
__Mass. 
Your 25 
Box_?2, 
The Wil- 


Write Peerless 


vention on earth Stevens (Inc.), 1189 
River St., Aurora, Tilinots. 
PATENTS Bring Wealth. Proof—Ad- 


vice free. A. Wedderburn, Patent Attorney, 
Cc 


Washington, D 


PORTRAIT Agents, for - good work, write 
1 


w. Benedict, Chicago, 2 

HIGH School Banners. Full size; 
sample and terms, lic. Roxbury Card Co., 
Roxbury, Mass. 

AGENTS—Men, women. High-grade 
household specialties." Quick sales, Big 
profits. Free samples and catalogue. 


Swell premium offer free. 


Beaumont Sup- 
ply Co., Pasadena, Cal. 


Agents, agents and canvas 
Sharkey, $15 
day: Myers, Mackey’s 
profit since Dec. 
son, Felman, $9 per day; Hubbard and 
others do not average s than $6 day. 
Write for free sample and particulars, For- 
eign representatives wanted, Lustro Mfg. 
& Sales Co., Cleveland, Ohio. 


PORTRAIT Agents, 16x20 crayon, sepia, 


pasteline, bromide, 40 cents; big money 
in our convex portrait; delivery guaran- 
teed or money back; portrait and frame 


catalog and samples free. 
rait Co., Dept, P.M.3, 
Chicago. 

$2 AN hour canvassing household ar- 
ticles. Sells at sight, Sample free. 
Household Mfg. Co., 30 Gay Street, Roy- 
ersford, Pa 


Highest grade propositions 
only. Exclusive territory, en or women, 
Guarantee Products Co., 742 Monadnock 
Block, Chicago. 

AGE S Wanted—Sell Rich Looking, im- 
ported 36x68 rugs, $1 each. . H. Carter, 
Milan, Tenn., sold 115 in four days; his 
profits, $57. You can do as well. Write 
for sample offer and unique selling plan; 
exclusive territory. Condon, Rug Im- 
Porter, Stonington, Maine. 


WE furnish yo capital to run a profitable 
business cf your own. Become our local 
representative and sell guaranteed Sweaters, 
Shirts, Neckties, underw and hosiery 
direct from our factories to the homes. 
Write, Steadfast Mills, Dept, 12, Cohoes, 
New_York 

PORTRAIT 
all others, 
credited. 30 


Siegfried Port- 
5219 Ellis Ave., 


agents find our plan beats 

Prompt shipments—rejects 
days’ Credit. Catalogue of 
Portraits, Frames, Pillow Tops, Sheet Pic- 
tures and samples free. James C. Bailey 
& ¢ Co., . Desk M6, Chicago. 

#2. 0 PER day. Paid one man or woman, 
in each town, to distribute free circulars 
take orders for concentrated flavoring 
in tubes. Permanent position. 
Ziegler Co., 443-D Dearborn S8t., 
Illinois. 

AGENTS—Live 
the homes and offices, selling my 
trie device. Cuts electric bills in 
demonstration sells it. Repeat order getter. 
You can make big money without previous 
experience. Complete outfit and selling in- 
structions $5.45 and I guarantee money 
back if not satisfactory. Exclusive territory 


Chicago, 


hustling men to canvass 


is going fast. Write me to-day for my 
proposition. Stanley B. Freiberg, 111 Sta- 
tion F, Cincinnati, Ohio. 


AGENTS—To sell the newest electric ap- 
pliances on the market; sold everywhere 
there is electricity, in the home and office, 
liberal profits; sales-driving sample, weighs 
a pound, no experience or knowledge of 


electricity required; it shows how to use 
one light instead of two and get the same 
results; sells for $3.50 and pores the pur- 
chaser an investment of write for 
particulars. The Handy L ght 
Handy Light Block. oe Ohio. 
AGENTS— Salesmen Seasonable seller, 
latest $3.50 electric invention fille demand 
never before supplied; home, office, store, 


everywhere eagerly sought, repeat orders out- 
number first sales, ou control territory, no 
competition, unlimited possibilities. Write 
Frank W. Alden, Agency Manager, 123 
Station F Cincinnati, 

5 our ad am be ssed Letter Co 


“OUR Device on an umbrélla doubles its 
life, guards against its loss. Clip this ad, 
send with 10 cents to ovr depository, The 
Richmond Bank & Trust Co., Richmond, 
Virginia, for sample. Indispensable to um- 
brella owners. Snaps on Sight sales. 
$5.00 day easy. International Distributing 
Company, Richmond, Virginia, U. 8S. A. 

AGENTS. Easily earn $25 to $40 per 
week selling Kno-Darn Guaranteed Hosiery ; 
direct-from-the-mill proposition; 20%  bet- 
ter; costa less; M. Garwood sold $400 worth 
in six weeks; send fer free sample: no 
money required Kno-Darn Hosiery Mills, 
Desk 15, Dayton, Ohio 

AGENTS—$200 monthly distributing New- 
ells needle cases. Sell 115 needles in book 
for 10¢ and make 200% profit. Approval 
Plan envelowe make talking unnecessary. 
Crew Managers write. Send for sample 
hook and particulars. Newell Company, 
5600 Delmar, St. Louis, Mo 

WE offer an exceptionally attractive propo- 
sition to wide-awake, hustling sales agents 
in unassigned territory. State references 
Emporium, Minnc2polis, 


and qualifications. 
Minnesota, 


AGENTS—Our 25¢ Needle Cases contain 
115 assorted needles; sell like wildfire and 
cost you only 4e each in quantities; send 
dime for samples and “‘Quick-Selling’’ plan, 
The Kilby Co., 143 Federal St., Boston. _ 

AGENTS. Cost 2c, sell 25c. Sign Let- 
ters put on with roller. Samples free. 
E-mbossed Letter Co., 2569 Milwaukee Ave., 
ch hicago. 

“WE want one selling agent in each town 
to represent the Magic Electric Suction 
Cleaner. This is a high grade proposition 
for high grade men only—that’s really worth 
while investigating. Rosenfield Manufactur- 


ing Co., 12 Abingdon Square, New York 
YOU are looking f for more long green. 
You doubtless deserve it, and willing to 


work for it. Our soap and 
combinations have every 
ing the real Coin 


toilet article 
ear-mark of be- 
Getters—we can prove 


that they are. Write for our convincing 
proofs. Davis Soap Works, 264 Davis 
Bidg., Chicago. 


_ SEE our ad. Embossed Letter Co. 


I'LL Send You, Prepaid, a Big Set of 
winning mail-order plans; if accepted, $3 
covers total cost; otherwise return; include 
Te m* iling cost. Expert, P. O, Box 1615, 
New Yor 


$10 DAILY with 


rapid-selling house- 
hold article. Necessity in every home. 
Bonanza for hustlers. Particulars _ free. 
Acme Sales Company, Dept, PM, Grand 
Jvnetion, Colorado. 

$100 A week; almost every telephone user 
buys one to three; sells for $3; complete 
set of instructions in salesmenship, free. 
Wiswall Sales Company, Chelsea, Mass. 

AGENTS—Get busy; latest invention. 
Fix It. Millions being sold; orders com- 
ing fast; act quick: big profit. Sample 
10 cents. Eastern Specialt y Co., Hoboken, 
New Jersey. 
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900% PROFIT—Hustlers send 10c for 
outfit. Sells for $1. Naylor 403, Fi. 
Wayne, Ind. 

AGENTS—We are headquarters for High 
Grade Specialties and tusiness Plans. 
Send for literature. National Sales Co., 
Peoria, Ill 

AGENTS Wanted for easiest selling prop- 
osition - Write at once. J. F. Bock- 
brader, .56, Toledo, Ohio. 

AGENTS here is a winner, Four to 


five dollars per day on a Square Deal. J. 
BB. Slaymaker, Wyoming, Del. 


SE Embossed Letter Co. 


our display 
Lighting Co, 


= our ad. 


ad on page 153. Doud 


HUSTLERS are making big money with 
the Fuller—the best and quickest selling 
line of sanitary household brushes made. 
Write now. Catalog free. Sample outfit. 
Fuller Brush Co., 33 Hoadley Place, 
Hartford, Conn., Western Branch, Wichita, 
Kansas, 

AGENTS and Salesmen—Just out. 
velous automatic Self-Soaping Bath Brush. 
Uses liquid soap. Sanitary, clean, perfect. 
Needed everywhere; especially by travelers. 
Big field. $10 day easy. $1.75 profit each 
sale. Handsome demonstrating sample and 
bottle pure liquid soap, only $1.50. 00k - 
let Free. Burner Mfg. Co., Dept. 1, 
Toledo, O. 


AGENTS—A pair of Silk hose free this 
month only, Send no money, state size. 
Agents wanted in every town. Write today. 
Beautiful line. Large —_ Triple-Wear 
Mills, Dept. D, 112 So. 13th St, Phila- 
delphia, Pa. 


MAIL Order Men Get quick cash re- 
turns. We manufacture and distribute 
new specialties. Start high class M. 0. 


Mar- 


AGENTS—Send your address to be placed 


in Agents Directory. Will put you in 
touch with many propositions. Agents Di- 
rectory, 30 Ivory St., Boston, Mass. 


AGENTS make big money selling the 
Compressed Air and Suction Clothes Washer. 
Washes clothes by compressed air. A child 
can operate it. — air does the work. 
The best and the cheapest clothes washer 


made. It retails for $2. 0. Write for spe- 
cial prices to agents. Star Metal Works, 
McKinney, Tex. 


AGENTS Wanted. Winning _household 
specialties, Be _ independent. our own 
boss. Large _profits. Permanent connection. 
Catalogue 35 cents brings sample. The 
Scott Company, 1028 Granite Bldg., Ro- 
chester, N. Y. 


AGENTS. $5 a day easily, many make 
double. 40 whirlwind sellers, write for free 
sample and catalogue. The Ideal Specialty 
Co., Desk M., Lock Box 525, Worcester, 
Massachusetts. 


I WANT men and women. Let me show 
you how to make two hundred dollars per 
rronth selling vacuum cleaner-. Success 
essured. Chas W. Barnes, Norwalk, Ohio. 


MANU ad your own goods, Our 
hooks tell how, Small _ capital. Big 
money. Circular free. Budlong, Bex 157, 
Providence, 


l0e postpaid. 


SMALLEST Alarm Clock, 
WwW. H Lafayette 


. Garner, 119 South 
Fvansville, Ind. 


EXCLUSIVE state representative wante 


by manufacturing company; prompt ship- 
ments; no collecting; *ket sample. Uni- 
versal Case Register Company, 610-15th 
St., Detroit, Mich. 

AGENTS! $5 a day. Samples and cat- 
alogue free. Household Device Co., 
Newport News, 

AGENTS—Convex Portraits 60c; Frames 
50c; Pillow Tops 39c; Pictures le. Write 


J. E. Trabue, Fargo, "N. Dak. 

TRY our-up-to-the-minute window letters. 
None “‘just as good.”” Slann Sign System, 
Deroit, Mich. 

VALUABLE information, 
Co., Richmond, 


write Agents & 
Virginia, U. 8. 


BOYS—Earn suit of clothes, spare time. 
Dignified clean work. Write to-day. Ellis 
Co., Huntingdon, Pa, 

~ WANTED—Agents to sell our articles. 
Sells easy; sure repeaters; big profits. For 
free particulars write to The An 
Co. Agents Supplies, “Moosup, Conn. 

CASH for names, addresses, information, 
etc. Steady income at home.  Instructive 
bo klet for stamp. Information System, 
275 Marietta, Ohio. 


Small capital. Copyrighted 
prospectus free. No scheme. Box N- 235, 
Pittsburg, Kansas. 


AGENTS make big money selling 
new gold letters for office windows, 
fronts and glass signs. Any one can put 
them on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 


Be Independent! Start a mail order 
business in your own home. We tell you 
how, and furnish everything needed whole- 
sale. An honorable and profitable busi- 
ness for man or woman. Particulars free. 
Many make $3,000 a year. Murphy Mfg. 
Co., South Norwalk, Conn. 


our 
store 


AGENTS: Our specialties spell easycash. 
Adam Fisher Mfg. Co., 61-15, St. Louis, 
Missouri. 

SELF threading needles. 10c a paper. 
Agents’ samples and terms free. Ladies’ 
Art Co., Dept. 41, St. Louis, Mo. 

AGENTS—Weeping Doll, patented, very 
laughable. P, Box 7, Roslindale, Mass. 


AGENTS—Repeater, costs 5e sell for 50c. 


~~ free. Thornber Laboratory, Fer- 
ris, 

You can sell this Office Specialty—Demon- 
stration—Not talk does it. Sell from your 
pocket, easy and quickly, 200‘c profit. 
Winner for side line. Particulars free. 
Bayless Sons Company, Muncie, Indiana. 


AGENTS—Men and women. Be the first 
to sell Only Self Oiling Mop on market. 
Household necessity. Big money maker; 
write at once. Eureka Sales, 116 So. 
Michigan, Chicago. 

WE manutocwire five fascinating game 
boards; 150 profit; orders repeat; best 
sice line with cigars, candy, etc. Partic- 
ula.s, Bechter Game Co., I dence, 


$5 TO $10 a day for reliable men and 


“credit given easiest, 


b 
b 
a 


averaged $133 35. 00 month Sos 


= 


willing to work can make $5 to ms a day.”* 


[ Agents Wanted for our 
selling Sanitary Brushes, 


Fastest seller on market, 


Sample. Postpaid 


PROFIT selling our sign 
we" show you how. 


the best case a sell- 
200 to 500 per cent profit ; 
nee essary; our copyrighted 
Envelopes do the work; can 
make over $100 weekly; se 


free; buy direct from the factory at whole- 


women everywhere to sell the Pinless Clothes 


Agent Sutton of Georgia, sold 


Line Company, 5 520 Wilcox. Bldg., 


manufacture glass paper, 
windows made to look ilke real 
stain glass; something new; ily 
two sample sheets of 

with catalogue in and discount 


$885 as our general or 


3ENTS Wanted:—Mechanics and shop- 
men make over $100 a month in spare time 


500% PROFIT selling our wonderful sign 
letters for office A. 


Towa. 

AGLNTS—140% profit selling Steel Woo) 
Dish Cleaner. Large demand. House- 
keepers say, “Superior to other cleaners.”’ 
Test free sample and prove our statement. 


Write today. F. C. Hanson, Southbridge, 
Mass. 

AGENTS—Make 4 daily handling our 
up-to-date Door Plates, Name ‘lates, 
House Numbers, Signs, etc. Samples free. 
Brett Bros., Boston, Mass. 


AGENTS—Make $2 each selling our won - 
derful luminous crucifixes; nothing to sell 


six a day; absolutely_new; shine all night 
in darkest room. Pioneer Portrait Co., 
1259 W. 63rd St., Chicago. 


MEDALLIONS sell at sight, 300 per cent 
to 500 per cent profit. Make up _ — 
goods and be independent. t’s 
Catalog free. Fred Resag Co., 1203 “W. 
Randolph St., Chicago. 


Cc Koeth Mfg. 


AGENTS > $30.00 weekly selling our 


Our Columbia Folding Hand 
Bag "4 best on the _market. 


PROFIT “selling Gordon Photo Pil- 


fit Tastest best 
elle r every ill 
Altz of Moline, IlL, averaged near in 
; Wiel of 
ly part time 
six mont! St 
100 per cent profits for you; full 3 
free Address Dow Sales Co., Dey , 
ropeka, Kan, 
Dept Hale & Kavanek, New 
— —— WANTED Salesme Kart $250 per 
month, sell dealers highly erti arti ' 
le Elato Co., Stati L, New York, N. ¥ j 
BOKARA Diamond Agent everyone, i 
to wear and sell our f r Boka Dia | 
monds, Write for ample offer and 
BO logue Free. Northwestern Jewelry Co., 52 
Nerthwestern Bldg.. ¢ ag 
AGENTS—Our new De Luxe Stee M n- 
tle Burner, 
ll lamps. Converts kerosene into ges 
Smokeless, od erfect 
white light. 25e. 
urs ‘ 
letters 
; sample 
Iree, Johnston Co., Quilcy, 
AGENTS—Our  Sun-Ray incandescent 
kerosene mantle burners guaranteed, best 
on market; 100 candlepower light Gal 
lon kerosene lasts 60 hours Particulars 
free Simplex Gasligl Co., Dept P, 
= 
= = — —— ample containing 115 needle particulars 
Somerville, Mass 
AGENTS (‘ounty and State: 
ine; a practica abor saving invention, 
= lasts life-time ght ve 
satisfaction 
ver million feet; we pront; write quic 
for exclusive territory information free; 
ess Clothes 
Portland, 
Oregon. 
S. Clark St 
con 
local agent. Household necessity; saves 80 
per cent; permanent busines exclusive 
territory salary or commissi free sar 
ple; credit. J. Pitkin, 113 Redd St., New 
ark, N. Y._ 
= = elling transparent handled novelty cnives 
and razors. Big profits. Sales easily made 
Write for terms today Novelty Cutlery 
67 Bar St Canton, O. 
easily applied: samples free Metallic Let- 
ter Co., 406 N. Clark St.. Chicago. 
SALESMEN wanted A reliable, perma- 
nent business, sellit Koet Kkombination 
ed 
one 
punches, wrenches, etc Inval ble for 
. chauffeur, handy man 
Co., 52 West Street, 
. 
— — == ——E—SE~— free. Scheff Co., 1157 Wells St., Chicago 
terms and other big sellers Ss. V. Dia- 
100 
low Top 
catalogue free. Luther Gordon Co., North- 
western Bldg., Chicago. 
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WE manufacture six fascinating 
boards, 100% profit. Orders repeat. an 
be carried as side line where Candy, mn 
and Cigars are sold. Particulars free. 
Unique Novelty Co., Independence, Ia. 


AGENTS make big money and become 
sales managers for our goods, Fast office 
sellers, Fine profits. Particulars and 
sample free. One Dip Pen Company, Dept. 
2, Baltimore, Md. 


PERFECTION Pocket Adding Machine. 
Lightning seller. Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohio. 

STOP here! Let me start you in a home 
business that will bring you money every 
day Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb. 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive bookelt, 
giving plans of operations. G. F. RKed- 
mond, Dept. 306, Boston, Mass. 

KEY tag—German silver—marked with 
your name and address, with key ring, 
. We want you to take orders. 
100% profit. We sell blank tags, steel 
letters, key rings, etc. Pease, Die Maker, 
Winchester, N. H. 


HELP WANTED 


MAKE your mechanical bent earn you 
a good salary. Learn a business in which 
you can be your own boss. A mechanical 
engineer of company making auto parts, 
will take a limited number of boys under 
his personal supervision. A splendid chance 
for a thorough training. For full partic- 
ulars, address E. L. Cox, 2358 Ogden 
Ave., Chicago. 

EARN $10 to $15 a week and hold your 
position besides. No canvassing. We, 
as manufacturers of patented just-in-sea- 
son specialities, have new easy mail order 
plans to keep factories busy. We furnish 


everything. Large profits. Small capital. 
perience unnecessary, If you are one 
of the want-to-go-ahead kind, write for 


our most modern (copy righted) plans. 
Sworn statement. J. M. Pease Mfg. Co., 
540 Pease Bidg., Main St., Buffalo, N. Y. 


YOUNG Man—Would you accept and 
wear a fine tailor-made suit just for show- 
ing it to your friends? Could zea use $5 
a day for a little spare time? Perhaps we 
ean give you a steady job; write at once 
and get beautiful samples, styles and this 
wonderful offer. Banner Tailoring Co., 
Dept. 798, Chicago. 


SPECIALTY salesmen to sell brand new 
patented office convenience which fills de- 
mand never before supplied, No com- 
petition; sells at sight; large profits; ex- 
clusive territory, Elmer F. Goodwin, Sales 
Manager, Clarksburg, West Virginia. 


WE need capable salesmen. We pay cash 
commission $2 to $5 on each order, We 
have salesmen who have been with us over 
10 years. That proves we treat them well 
and they are making money. If you are 
a good man we want you. Wm. Wood & 
Company, Dept. G, 51 Fifth Ave., New 
York. 108 years in n_ business 

~ OPPORTUNITY: “How to Land the 
Job You Want.” Our new 6,000 word 
book gives exact details. Send 25c silver. 
Ryder & Co., Portland, Oregon. Money 
back quick if not absolutely satisfied. 


SALESMAN—For our Provident Acci- 
dent and Health Policies. Premiums $5 
and $10 a year. Exceptional opportunity 
for hustlers to establish themselves in a 
permanent business. Write now. Dept, B, 
National Life Insurance Company of U. 8. 
A.. 29 So. La Salle Street, Chicago. 


LOCOMOTIVE ‘fireman and brakeman 
for all railroads, $80-$100 monthly. Ex- 
perience unnecessary, strike. 
tion, engineer-conductor, $150-$200, Age 

-35, good sight, weigh over 135. Many 
positions for competent men, hundreds em- 
Ployed monthly, State age, send stamp. 
Railway Association, Dept. 89, 227 Monroe 
oe Brooklyn, New York 


ACTIVE salesman to represent us in 
every town. Steady income to right man. 
No canvassing. Will not interfere with 
Picsent employment. Ruggles & Mee, Box 
122, Sayre, Pa : 

SALESMEN, to handle our office and 
educational device as side line. Thomas 
Supply Company, Desk 4, Pittsfield, Mass. 


MEN wanted at once for firemen and 
brakemen and electric railway motormen 
and conductors. Hundreds of positions 

open. Experience unnecessary. $60 to 
$150 a month. Fine opportunity for ad- 
vancement. Write today for full partic- 
Ulars, State position you want. National 
Railway Training Ass’n., A-12, Dwight 
Bidg., Kansas City, Mo. 


THE Secret of Song Writing, beokiet 
full of useful information by an ex 

25¢ postpaid, Chas. Metz, 306 East 
St., St.. New York. 

“FREE Illustrated book tells about over 
360,000 protected positions in U. 8. service. 
More than 40,000 vacancies every year. 
There is a big chance here for you, sure 
and generous pay, lifetime employment. 
Easy to get. ust ask for booklet. A29. 
No obligation. Earl Hopkins, Washington, 
District of Columbia. 

WANTED to hear from men out of work; 
write today and get the position you want, 
Henderson & Zeto, Liano, Texas. 

WANTED—Gridley, Brown & Sharp and 
Acme Automatic Screw Machine Operators, 
Potter & Johnson Semi-Automatic Lathe 
Operators. Apply at Employment Depart- 
ment, Westinghouse Electric & Mfg. Com- 
pany, East Pittsburgh, Pa. 

PROFITABLE, steady employment, both 
sexes. Write D. C, Grant, 701 E. 14th 
Ave., Denver. 


WANTED—Distributors advertising mat- 
vy everywhere, American Distributor, Box 
4B, Mount Pleasant, Pennsylvania. 
two, Oils, gfeases and 
paints. Signet Oil Company, Cleveland, 

Ohio. 


PATENTS Bring Wealth. Proof—Ad- 
vice free. A. Wedderburn, Patent Attorney, 
Washington, D. C. 


WANTED—Men and Women for Govern- 
ment Positions. $80 month. Annual vaca- 
tions. Short hours. No “‘layoffs.”” Com- 
mon education sufficient. Over 12,000 ap- 
pointments coming. Influence unnecessary. 
Farmers eligible. Send postal immediately 
for free list of positions open. ‘ranklin 
Institute, Dep't F_ 21, Rochester, N. Y. 

MEN and boys to learn automobile re- 
pairing, driving on up-to-date cars; elec- 
tricity, civil engineering, surveying. Meth- 
ods most practical. Room and board while 
learning. Positions secured; satisfaction 
guaranteed; catalog free. National School 
of Engineering, 210 W. 7th, Los Angeles. 


~MEN and Women Wanted for Govern- 
ment jobs. $80 month. Write for list of 
positions open. Franklin Institute, Dep't 
F_ 21, Rochester, N.Y. 


WANTED—Local or Traveling Salesman 
making small towns to handle our new 
attractive pocket sideline. Quick shipments, 
promp commissions, no collecting. State 
territory covered. For particulars address, 
G. A. Johnson, 210 Sigel St.. Chicago, Til. 

WE teach you a trade in a few months’ 
time; no expense but your work. Elec- 
trie ity. automobiles,’ plumbing, bricklaying. 
100 satisfied workmen today; forty jobs go- 
ing. Catalogue free. United Trade School 
Contracting Co., Angeles 

a GOV ‘MENT wants Railway 
Mail Clerks City , $80 month. 
Short hours. Steady work. November Ex- 
aminations everywhere. Coaching free. 
Institute, Dep't F 21, Rochester, 

for 

“TRAV EL ING salesman answer this. Best 

side line yet. Brand new. Pays full 
traveling expenses. $4 per order. Two to 
four orders a day sure, Consigned goods. 
Pocket sample. Prompt commission. Temby 
Jewelry Company, 2005 S, Michigan Ave., 
Chicago, Ti. 
* EARN your way thru College, either in 
the Business College. or, in the Engineering 
College, or in the Musical College depart- 
ments. Write us for particulars at once. 
Logan Square College, Logan Square, Chi- 
cago. 

WANTED—Railway Mail (Clerks—City 
Carriers. $80 month. November Examina- 
t.ons everyyhere, Coaching free. Franklin 
Tnstitute, Dep't F 21, Rochester, y 
WANTED—Honest men to learn Adver- 
tising Distributing. Big pay United States 
School of Distributing, Box 462 Pittsburgh, 
Pa., Dept 

~ GOVERNMENT Wants Help 
list of positions open. 
Dep't _F 21, Rochester, 

GOVERNMENT “post: office examinations 
everywhere soon. Get prepared by former 
U_ 8S. Civil Service Examiner. Write to- 
day for free booklet. Patterson Civil Serv- 
ice School, Box 826. Rechester, N. Y. 

GOVERNMENT Jobs Open. Write for 
list. Franklin Institute, Dep’t F 21, Ro- 
chester, N. Y¥. 


Write for 
Franklin Institute, 
¥ 


SALESMEN—Large returns for whole or 
part time selling The Rapid Vulcanizer. 
Sells at sight to auto owners, garages and 
supply stores. Write for particulars and 
terms. Complete outfit retails for two 
dollars. Rapid Vulcanizer Co., 448 Com- 
mercial Nat. Bank Bidg., Chicago. 


U. 8S. GOVERNMENT wants Railway 
Mail Clerks—City Carriers—Postoftice Clerks, 
$80 month. Short hours. Steady work. 
November Examinations everywhere. Coach- 


ing free, Write immediately. Franklin 
Institute, Dep’ 't F 21, Rochester, N.Y 
WANTED—A man or women to earn $6 


to $16 per day. All or spare time, nothing 
to sell. Send stamp for particulars. M. 


CASH for information, names, formulas, 
and ideas. Steady, profitable home busi- 
ness. Instructive booklet for stamp. In- 
formation System, 276 Marietta, Ohio. 


ANYONE with my new device and a 
few hours’ study can obtain a fair knowl- 
edge of the principle involved in making 
and reading mechanical] drawings, Mod- 
els and sample drawin demonstrating this 
shortest method included with the device 
for $1. The S. Knapp Studio, 236 Jeffer- 
son Ave. E., Detroit, Mich 


BIG Money Writing Songs. Hundreds 
of dollars have been made by successful 
writers. We pay 50 per cent of profits if 
successful, Send us your original Poems, 
Songs or Melodies today, or write for free 
particulars, Dugdale Co., Dept, 265, Wash- 
ington, C. 


SALESM Clear $35 t to $50 a week 
selling the ¢ ranteed Cyclone Four Bel- 
lows Ball-Bearing Sanitary Vacuum Cleaner. 
We_can use a few more good salesmen. 
P. D. Keller, Mfg. Co., Waterloo, Ia. 


MEN Wanted—Particulars, two cent 
stamp. Box | 20, Independence, Kans. 

GO on the Ste ige Vaudeville « career of- 
fered you. Experience unnecessary. Man- 
agers endorse my method Instruct ive 
vs ille book free. Write today. Fred- 
eric LaDelle, Sta. 10, Jackson, Mich. 


ANY intelligent person may earn good 
income corresponding for newspapers. Ex- 
perience unnecessary. Address Press (Cor- 
respondence Bureau, Washington, D. 


SALESLADY wanted for Highgrade Cor- 
set, not sold in stores Best corset, best 
proposition to  salesladies. References. 
Wade Corset Co . Station L, New York. 


WE train detectives. You can be one. 
Splendid — opportunities. Travel Earn 


$100 to $300 monthly. This fascinating 
profession taught practically and scientific- 
ally by mail at a nominal cost, American 
School of Criminology, Dept. F, Detroit, 
Mich. 


WANTED one thousand chauffeurs and 
repair men. Our demand for automobile 
engineers exceeds the supply. Calls for 
men of intelligence and mechanical bent 
capable of commanding $100.00 to $150.00 
per month upon _ graduation. Resident 
course $20.00 to $60.00. Home Corre- 
spondence course completed by practical 
road and shop work at this school, highly 
successful. Look this up. Auto Schools of 
America, Dept. T, 1600 Michigan Ave., 
Chicago. 

STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. . Spare time. 
No canvassing. I furnish eferything and 
guarantee success. Send for proofs. Voor- 
hies, 1 Desk €. R., Omaha, Neb. 


I WiLL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306, Boston, Mass. 


BE electrical meterman—$900_ to 
$1,800 a year. New field. Demand for 
competent metermen greater than supply. 
Personal, practical mail instruction quali- 
files you for splendid position Graduates 
assisted. Write for particulars. Fort 
Wayne Correspondence Schools, Dept. 20, 
Fort Wayne, Ind. 


WANTED—Hustling man in each local- 
ity. Join this Soclety. Sick, accident, 
death benefits. — our Memberships. 
Spare time to start. $50 to $300 a month. 
Write, Box JF-293. Covington. Ky 


~ WANTED, Agents, Machinists, Atten- 
tion! Increase salary, new revised Saun- 
ders’ Hand-Book of Practical Mechanics. 
Best ever ready reference. Thousands in 
use. Postpaid $1.00 cloth: $1.25, 50 
leather flap. Big profits. E. H. Saunders, 
Boston, Mass. 


216 Purchase 
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MACHINERY, TOOLS, SUPPLIES 


GASOLINE Engines. 20 hp. to 60 hp. 
Two, three, four cylinder, $125 up. Marine 
and automobile types. Guaranteed. Uni- 
versal Joints, $4.50. Rear Starters, $8.75, 
Bill Ferguson, Waterloo, Iowa. 

y”, 11”, 13% BARNES =. others to 
32”. Drills, 20” to 26” . Radial 
Miller, $100. 100 other eh Bicknell 
Mfg. & Supply Co., Janesville, Wis. 

BEAGINE and ‘dynamo wanted ; capable 
of running are for Moving Picture Ma- 
chine, also twenty-five drops. Must be 
cheap. John A. Anderson, Edson, Alta, 
Canada, 


GASOLINE engine 6 also 8 in. 
feed grinder, $115; will “sma all gasoline 
engine in trade. Ss. W. Alter, Forest, 
Ohio. 


WANTED—Small Milling Machine, would 
consider Lincoln Type, must be good and 
price reasonable Box 216, Soldier, Kans. 

FOR Sale—No. 11 Star Lathe, Chucks 
and Tools; good condition, $75, Box 216, 
Soldier, Kans. 

STEEL galvanized tower 40’; new; cost 
$54, sell $22. F. W. Skinner, Danbury, 
Conn, 

STEAM and gas engines, one to twenty 
horsepower. Wm. Rockwell, Eldred, Penna. 

PATENTS Bring Wealth. Proof—Ad- 
vice free. A, Wedderburn, Patent Attorney, 
Washington, D. i 


15 LATHES for sale, $15 to $100 each. 
Send for list No. 25. Lucas & Son, Bridge- 
port, Conn. 

WANTED—Machineshop tools; cheap for 
eash, American Voting Machine Company, 

ston. 

“FOR Sale—Palmer and Singer 6-60 Mo- 
tor and transmission. Dr, Fryer, Riverside, 
Wash. 

1 H, P. ELECTRIC Motor, $40. Braz- 
ing Forge with Root Blower, $18. Good 
order. Yost, 115 Edgar St., York, Pa. 


ONE lathe 21” Swing, 12” centers. Com- 
plete. Minn. Eng. Co., 2399 University, St. 
Paul, Minn, 

BRAND new special 10 hp. 4 cylinder, 
air cooled engine. Bargain at $150. _C. 
A. Lounsbury, Springdale, _Conn, 

GASOLINE engine wanted, from 16 to 
25 hp.; cash deal. John A. Anderson, 
Edson, Alta., Canada. 

BARGAINS in gas engines, new and sec- 
ond-hand, 1% to 30 hp. Affiliated Mfgrs., 
Milwaukee, Wis 

30 H. P. Fairbanks-Morse, $250. Good 
condition, Affiliated Mfgrs., Milwaukee, 
Wis. 


MACHINISTS, send for free treatise 
“How to turn up or repair a crankshaft” 
with Warnock’s combination lathe dogs. 
H. A. Warnock, Chicago, NL. 

UNIQUE engines are small, powerful and 
compact. See our ad on page 145. Ama- 
teur Mechanies Supply Co. 

PULLEYS, Gears, Sprockets, Shafting, 
Hangers; see page 146. W. A. Jones Foun- 
dry_& Machine Co., Chicago. 

COMPLETE Saw Mill outfit, composing 
sawmill, planer, drykiln and other equip- 
ment. A $6,000 plant at a bargain. Write 
me for further information. W. P. Hunt, 
Talladega, Ala. 

50 HORSE power boiler yertical, 30 horse 
power engine vertical, $4.25 for outfit. Pin- 
ner, 122 Water St.. New York City. 

24 H, P. Steam Boiler and Engine, prac- 
tically new, must sell at once. Will ship 
Cc. O. D. price $50. R. H. Shockey, 1019 
So. 16th St.. Lincoln, Nebr. 

FOX turret lathe 16” 
Water St., New York Ci “eS 

GEARS. I have a quantity of brass 
gears, all sizes, on hand for sale cheap. 
Write size wanted, E. C, Warren, Tre- 

|. Mass. 
le 2 cylinder Air-Cooled Hols- 
man Gasoline Engine, 12 hp. Good condi- 
tion. Price 0. 1423 Henk Ave., Bridge- 
Port, Conn, 

HOW to run and install — engine; 
booklet and Digest one year, Has 
gasoline engine department. Digest. Grand 
Rapids, Mich 

16” x6" BLAISDELL lathe taper attach- 

f Pinner, 122 Water St., New 


Pinner, 1! 


~M: ANITOU Marine Motors, 5 hp., $62; 
10 hp., $104; 20 hp., $180. Satisfaction 
guaranteed. Rough and Machined castings 
of same for sale. Richards Engine Works, 
Manitowoc, Wis. 


FOR Sale—Gasoline Engine Gray Model 
T, new, 16 hp., cheap and we guarantee 
it, Baker & Baker, Royal Oak, Mich. 


~ FOR Sale—Complete set of castings with 
all material to build Comet jr %-lp. Sta- 
tionary gasoline engine with bite prints 
$10; also marine engine sets. Comet Motor 
Works 564 Jackson Blv’d, Chicago 

FOR Sale—One 15 hp. Gasoline engine in 
good running order. Has been refitted and 
put in first class condition. Price $225. F. 
G. Waters, , Jewett City, _ Conn 

1” Screw mac chine wire feed $200. Pin- 

Water St.. New York City. 


used apparatus and material direct 
from owners, Ask for what you want and 
Card No. 1. Electrical Utilities Exchange, 
Omaha, 

CAM ON Coil and Battery, sparks 
gasoline engines on 4 Il3c batteries. Big 
gasoline, enormous battery saver, $10. 
John Cameron, Jr., 90 Pleasant St., East 
hampton, Mass. 


4 CYL. 25 hp. water es motor BaF 
10 hp. Ofeldt Boiler & B 
hp. Mason Eugine $9; Pugh, 
Buffalo, 

ONE 25 hp. Atlas slide valve steam en- 
gine, in excellent condition. C. W. Dick- 
inson, Ypsilanti, Mich 


TO MANUFACTURERS 


WANTED—Exclusive State Agency for 
some new meritorious article adapted 
chiefly to mail order trade preferred, 
Must be something new and novel and not 
sold in stores. No patent medicine firm 
need write. Name net cash price and full 
particulars or no notice will be taken. S 
0. Olson, Grandy, Minn. 


MANUFACTURERS—Let us sell your 
product in Massachusetts We have an 
excellent selling organization. 

Co., tox 904, Pittsfield, Massachusetts. 


WANTED, manufacturers to develop pat- 
ents. Have several; big money Safe; 
sure, Box 81, Mags izine, 


BLACKSMITHS 


I GUARANTEE with Toy’s Modern Meth- 
ods on Steel Work, you can do all hard 
jobs easy. All welds will be solid, and 
all tools tempered to a standard, by col- 
ored tempering charts. That means better 
salaries and better positions. All for one 
dollar, Send for valuable samples free 
W. M. Toy, Sidney, Ohio. 


MANUFACTURING MACHINERY 


FOR Sale—6x6 single, Climax Power Air 
Compressor. Cost new, $280, Fine con- 
dition. $100 jmmediate sale. Empire Type 
Foundry, 1058 Ellicott Sq., Buffalo, %, 

FOR Sale—One 30 Kk. W. engine and 
dynamo, 125 volt: one two side planer, 26 
in. Geo. J. Adams, 39 South St., New 


WE are headquarters for Machinery for 
sheet metals-—Presses, Punches, Shearing 
Machines, Tinners’ tools, Dies, etc. First 
class goods at reasonable prices. Niagara 
Machine & Tool Works, Buffalo, N, Y. 

KEBUILT Engines—We have on hand 
a number of rebuilt ‘‘Buffalo’’ engines, 
guaranteed, at greatly reduced _ prices. 
Vrite for bargain list. Buffalo Gasolene 
Motor Co., 1293-1305 Niagara Street, Buf- 
falo, N. 


ENGINE castings, 1%_ horse vertical 
gasoline, air-cooled, $7. Three horse ma- 
rine water-cooled, $9 cash; drawings in- 
cluded; catalogue for stamp. Novelty 
Manufacturing Co., 853 West Sixth St., 
Cincinnati, Ohio. 


BUILD your Machcines at our Works, 
Why? Because our shops are equipped 
with practical machinery, We employ prac- 
tical men, of many years experience. We 
make our own tools for every job. We re- 
turn your patterns promptly when job is 
completed, when requested to. We don’t 
manufacture or imitate your goods. We 
are the manufacturer for the manufacturer. 
Write today.  Practial Gas Engine Ma- 
chine Works, North Chicago, Tl 


CLEVELAND Specialty & Manufactur- 
ing Co., Cleveland, Ohio. Manufacturers 
of Water Motors, Fans. Tapping Machine, 
Magnet Winders. Inventions developed, 
Special articles to order. 


WANTED, medium weight machinery to 
manufacture on contract, special machinery 
built, pattern work. J. Schaffer Mfg. 
Co., Rochester, N. Y 


DIES, jigs and tools built for stamping, 
cutting and drawing sheet metal. Me(Call 
Machine Works. Rochester, N. Y. 


FOR Sale—Gasoline engines, automobiles, 
marine aud stationary, also castings. See- 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Ill. 


FOR Sale—Engine lathe, swings 9% in. 
takes 25 in. between centers. wow 
with full set change gears to cut al Le 
threads, 3 to 40 in.: price only, 3 
Address L. F. Grammes & Sons, ‘Allen- 
town. Pa. 

STEAM boiler outfits, complete; 1% 
horse power, 20” diam., 51” high, $40. 
Page Boiler Company, 815 Larrabee St., 
Chicago. 

FOR Sale—Rebuilt: Throttling, Auto- 
matic and Corliss engines, boilers, pumps, 
heaters, machine tools, tanks, saw mills, 
and general machinery, at bargain prices. 
Let us know your wants. The Randle Ma 
chinery Co., 1761 Powers St., Cincinnati, 
Ohio. 


INVENTORS. We manufacture Metal 
Specialties of all kinds, to order; largest 
equipment; lowest prices. Send perfect 
sample for low estimate and best. expert 
advice free. The Eagle Mfg. Co., Dept. B, 
Cincinnati, 0. 


MODEL making, tool and die work. 
Special machinery, light manufacturing. 
High grade work only. Lyons Machine 
Works, Lyons, Iowa. 


I MAKE wood patterns and cabinet_ work. 
. L. Hahn, 1016 Germantown Ave., Phila. 
Pennsylvania. 


PATENTS Bring Wealth. Proof—Ad- 
vice free. A. Wedderburn, Patent Attorney, 
Washington, D. C. 


INVENTORS—Let us make a model of 
your invention for you; first-class work and 
low prices; electrical ideas developed. 
Ludlow Model Works, Ludlow, Kentucky. 


SIMPLE mechanical inventions wanted; 
send sketch. Sanders, 20 Crilly Block, 
Chicago. 

SEND 5c for booklet “How to Run and 
Install Gasoline Engines,’’ and year’s sub- 
scription to Gas Energy, 28 Murray 8t., 
New York. 


LATHE for sale—For bargains in small 
lathes write South Bend Machine Tool Co., 


- Dept. L., South Bend, Ind. 


PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G. H. Willard, 
a practical pattern maker of years experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price 
$1.00 postpaid. Popular Mechanies Book 
Dept.. Chicago. 


SERIES of 7 _ lithographic models— 
Steamship. automobile, gas engine. steam 
engine, steam turbine, wireless telegraph 
and dynamo. Size 8x14 inches. All parts 
of these machines are shown and numbered 
to correspond to printed keys of names. 
Price each, 50 cents, postpaid or set of 7, 
= 00 postpaid. Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago. 


INVENTIONS | skillfully perfected and 
manufactured. Also high grade compound 
sub die work with best references. E. C. 
Brull, 4328 Iowa St., Chicago, ITU. 


INVENTIONS perfected and manufac- 
tured. Reference: Your Banker F. K. 
Russell Machine Co., Dallas, Texas. 


IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing. plating and japanning. North Chi- 
cavo Tool Works, North Chicago, Tl. 


BOATS AND LAUNCHES 


BOWROAT motor, little used, $35. 
Steffey, 2941 Girard, Phila., Pa 


MOTORCRAFT _ Encyclopedia—A 150- 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles. Price $1, postpaid. 
Popular Mechanics Book Dept., Chicago. 


CHART of a _ modern submarine boat 
showing and naming over 200 parts. Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 
terior. Mailed in a tube for 25c. Popular 
Mechanics Book Dept., 318 W. Washing- 
ton St., icago. 
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FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in_ second-hand: At- 
tiriton mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3- -pair 
high roller mills, sieve bolters, 


NICKEL Engineering Co., 27 Winans 


Street, East Orange, N. J. Drawings, 
models, patterns, ideas developed. Best 
references. 

WANTED 


separators, scourers, ete. Write for de- 


scription and prices. Sprout, Waldron & 
Co., P. O. Box 429, Muncy, Pa. 
CEMENT 


SCREWS held in concrete, sample for 
stamp; thirty million used; representatives 
ag Richmond Screw Anchor Com- 

§ Church Street, New York. 


held in concrete, sample for 
stamp; thirty million used; representatives 
wanted. Richmond Screw Anchor Com- 
pany, 9 Church Street, New York. 


ADJUSTABLE Burial Vault Molds, new 
and simple. Make the best vault known 
and offers big —_ for right man. Write 
for booklet, A. S. V_ Co., Peru, Ind. 

IF you want the best information on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
cents. Yearly subscription, $1.50. Con- 
crete-Cement Age, 135 Newberry Bldg., De- 
troit, Mich. 


MOTION PICTURES 
WRITE moving picture plots. Good 


pay. We will show_you how. Ripless- 
Cloag Co., Box 410 Brockton, Mass. 


WANTED — Articles suitable to sell 
through mail order business Patentees and 
ees write, Box 567, Hennessey, 

a. 


WANTED—Popular 
July, August, 1910. 
January, 1910. 


Mechanics, June, 
Shop Notes Quarterly, 
Popular Mechanics Index 
ol. 14. State price and condition, C. 
E. Rausch, Mankato, Minn. 


WANTED. Someone who understands 
manufacturing abrasives, to manufacture 
or superintend manufacturing newly in 
vented carborundum wheel. Will locate 
Address, S. W. Ross, Lehi, 


near Chicago. 
‘tah, 


PATENTS FOR SALE 


FOR SALE 
patent, 
Lake St 


Something new. 
building line. 
Chicago. 
PATENT For Sale—$600 takes patent 
for instantly releasing runaway orses 
—— vehicles. Frank Chandler, Pampa, 

ash 


Valuable 
Culver, 1558 W. 


PATENT for sale or let on royalty basis. 
Every auto owner will buy. Fortune for 
some one. Akerson, Lindstrom, Minn. 


WILL sell state rights for manufacture 
of sectional curbings for wells, Equip- 
ment furnished. Big profits. Griffith, 
Wood Bidg., Newark, N. J. 

COTTON chopper for sale. Patent No. 
1,015,369. Superior to all others. James 
E. Williams, Box 55, Clay, Miss. 

VALUABLE Patent for sale, on a Com- 
bination oe and Settee, a bargain. 
Address C, Viasak, 3342 §, Compton 8t., 


FOR SALE St. Louis, Mo. 
SAFETY Firearms _ with detachable 
FOR Sale—One Chambers automatic . 
cutter; one Chambers, Philadelphia, re- — Particulars. T. Cahill, Corning, 


press; 60 Chambers dryer cars. Addres 
Paterson Clay Products Co., Clearfield, Pa 

BARGAIN—Complete Rumley Threshing 
outfit! One of the best rigs in this part 
of the country. Write to, J. J ather- 
man, Rural Letter Carrier No. 3, Mound- 
ridge, Kansas. 

ELECTRIC-Tattooing Machines, colors, 
designs, stencils, Catalog free, Edwin 
E. Washington §8t., Spring- 
eld, 


FOR Sale—Powers Moving Picture Ma- 
chine. June Sallee, Litchfield, Ill. 


WANTED—Moving Picture Outfit. Fréd 
L. Smith, Amsterdam, New York. 


FOR Sale—Moving Picture film, le foot, 
H. Davis, Watertown, Wisconsin, 


MOVING Picture Films and Equipment 
of all kinds appertaining to the business. 
For sale over one million feet of film listed 
in our new catalogue. Acme Film Co., 
128 West 37th Street, New York. 


MOTION picture plays wanted. You can 
write them. We teach you by mail. No 
experience needed. Big demand and good 
pay. Details free. Ass’'d M. P. Schools, 
601 Sheridan Rd., Chicago. 


BUY the Junior guaranteed Professional 

Moving Picture Film making outfit for 
special events. Eberhard Schneider, 219 
Second Ave., New York. 


FOR Sale Cheap—20 Band Uniforms. 
Blue, fine condition. W. A. Holmes, 5818 
State St., Chicago, TIL 

PRINTING Outfit, $20. Mail Order 
Business $12. Wireless Outfit, $6. Harold 
Hartzman, Moline, Ill. 

FOR Sale—Engrave name on knife-blade 
and tools. Outfit 10c. Reichart Electric 
Manufacturing Co., Lafayette, Ind. 

EVERYTHING bought and sold. What 
have you or what do you want? A. C, 
Remson, Dept. 51 Talladega, Ala. 

AMMETERS, watch size, nickel-plated, 
guaranteed. Battery testers in chamois 
leather cases. Read 0-30 amperes, 25c. 
Stamps taken. E. W. Electrical Co., 3525 
Broadway, New York. 

OVER 125 Big Manufacturers, investors 
want your invention. Send dollar for new 
complete list. Victor Cozine, Gloversville, 
New Yor 


DIAMONDS, WATCHES, JEWELRY 


BUY genuine perfect Cut diamonds di- 
rect from the importer at the lowest prices 
. the world; % carat, $8.25, % carat, 

50; % carat, $45.00; 1 carat and over, 
ut per carat. Written contract to buy 
back every diamond for 90% in cash and 
allow full price paid on all exchanges. 
Send no money. We ship C. 0. D. privi- 
lege of examination without deposit and 
without obligating you to purchase. Send 
for big Basch Diamond Book, Free! Es- 
tablished 33 years. See our display ad on 
Page 137. Address L. Basch & Co., Dept. 
H. 340, S. State St., Chicago, U. 8. A. 


GUARANTEED 10 year Gold Filled 
Watches $7.45 each. Mail me your old 
watch, no matter what it’s condition and 
$4.45. I'll send prepaid one $7.45 watch 
described above. Your money back if not 
satisfied. Stanley, 45 Cornhill, Boston. 

SEVEN Jeweled: stem wind and set Walt- 
ham Movements in twenty year gold-filled 
cases for $6.50. Cash with order. Bessom 
& Collie, Box 61, Newton, Mass, 

FOR sale cheap, new Elgin Watch. 


Robert Sprinkle, 1217 Louisana  St., 
Evansville, Ind, 


BOLL of Cotton as it appears in field. 
Only real souvenir of the Southland. 
Mailed for 10¢ Dixie Souvenir Co., No. 
30 Commerce St., Montgomery, Ala. 

FOR Sale. New 30” Ofeldt Kerosene 
burner, $40. Lucas & Son, Bridgeport. 
Connecticut. 

COLLECTION old pistols, revolvers, Civil 
War Relics, Feather renovator cheap, Photos 
and relics, 6c postage, Harry Parsens, 
Winchester, Va, 

POPCORN Wagon—For sale combination 
Peanut, popcorn, ice-cream cone, lunch 
wagon in live Oil, Gas and Manufacturing 
town. A bargain if taken at once. Ad- 
dress W. J. Whallon, Ponca City, Ol Okla. 

CRISPETTE machine; new; bargain. 
Charles S. Hunter, San Antonio, Texas. 


SALE OR EXCHANGE 


EXCHANGE, $265 nearly new motor- 
cycle, for engine, lathe. Bert Mackey, 
Laverne, Okla. 

FOR Sale—Fifty One Horse Power Cross- 
Compound, Traction Engine, used ninety 
days. For unimproved land, or adjoining 
town or city. -Realty Sales Co., George- 
town, 


OLD GOLD 


WE pay $1 per set for old false teeth. 
Old gold, silver and jewelry bought. Money 
sent at once. Mail yours today. Est. 20 
years. Philadelphia Smelting & Refining 
Co., 807 Chestnut St., Philadelphia, Pa. 


MECHANICAL ENGINEERS 


MACHINE Designing, Inventors’ Ideas 
developed. Working 
designed to order, Ca L. Abbott, Me- 
Engineer, 1241 “unity Bldg., Chi- 

0. 


WILL trade equity on lots 6 & 7 =* 
3, Spotswood Manor, Spotswood, N. 
for small machine lathe. H. W. Ciark, 
402 M. 16th St., Kansas City, Kansas. 

SALE or Exchange—International corre- 
spondence school course, complete on 
Electrical Engineering, cost $97, exchange 
for motorcycle or gasoline engine Louis 
Esson, 1323 Van Buren St., Chicago, Til. 

WILL trade, 40 H.-P. Fitch-Burkhardt 
engine and boiler for auto. Box 447, St. 
Albans, W. Va. 

SELL or Exchange 3 H.P. 
for motorcycle. 
ville, W. Va. 


steam engine 
George Gilbert, Sisters- 


CONSULTING Engineer, 
Electrical, Aerial. J. P. 
E. 56th St., Chicago, Til. 


Mechanical, 
Schroeter, 1521 


SALE or Trade—Beloit Monoplane, $300 
Regal Music Box, 50 Records. W. E. 
Austin, Sapulpa, Okla. 


PATENTED—Burglar proof window lock 
for sale cheap. Splendid money maker. 
Address F. T, Feicht, 802 Louls Ave., 
Canton, Ohio. 

FOR Sale—Valuable Patent Insulator. 
If you want a money maker write today. 
Particulars: free. T. H. Watkins, Wak- 
pala, 8. 

Say for sale on device that shows 
the names of streets when riding in streets 
or elevated cars. Robert Ekron, 4740 No, 
Sacramento Ave., Chicago. 


TICKET holder, best and pre, on 
market. Blekastad, Harper, Wash 

$600 BUYS Valuable Patent. Device 
needed in every home. Good agents’ arti- 
cle. Manufacturers, investors, write. Vic- 
tor Cozine, Gloversville, N. ¥. 


FOR Sale—U. 8S. Patent No. 986,289 for 


door and sash holding means. Rion Hoel, 
420 Hubbard, Detroit, Mich. 


PATENTS 
WANTED—Invention with merit. Will 


handle on royalty or buy outright. Give 
Sn information, A. 682, Richmond, 
a. 


WANTED—lInventors to work on salary. 
Address National Invention Corporation, 
110 Luck Building, Nashville, Tenn. 


PATENTS Bring Wealth. Proof—Advice 
free. A Wedderburn, Patent Attorney, 
Washington, D. C. 

PATENTS Secured. Send sketch and if 
possible model for free Experts Search and 
Report as to patentability. Books on in- 
ventions and patents, and reference book, 
sent free. John 8. Duffle & Co., Dept. 1, 
Washington, D. C. 


PATENTS OF VALUE. Prompt and 
efficient service. No misleading induce- 
ments. Expert in Mechanics. Book of 
Advice and Patent Office Rules free. 
Clements & Clements, Patent Attorneys, 
704 Colorado Bidg., Washington, D. C. 


PATENT Sold I do the business—not 
merely collecting advance fees. If you own 
a valuable patent send for a free booklet 
“How I can get cash for pour Invention.”’ 
No charges made for listing. Patent Adver- 
tising & Sales Co., _Frankford, Phila 


INV ENTORS—Exceptional offer | for you 
in Research Engineer's Ad under Business 
Opportunities. 

PATENT Books Mailed Free—showing 
100 mechanical movements invaluable to 
inventors and mechanics—-and telling what 
is patentable, how to | or 
partner, how to sell, etc on re- 
qvest. Chas. a. _ Brock, 701 St., 
Washington, D 

INVENTORS a Ohio Sales Co. Man- 
vfacturers and selling agents of patented 
articles of merit. We find the market and 
push the sales. If you have anything good 
write us and send sample. 505 Wyandotte 
Bidg., Columbus, Ohio 

INVENTIONS patented free; sold on com- 
mission. Fine inventions for sale. Adam 
Fisher, 61-3, St. Louis, Mo. 

FIND Out For Yourself what to invent 
and how to protect it. My book, ‘‘Invent- 
ors’ Universal Educator,”’ covers the mat- 
ter from A to Z: also gives 600 Mechan- 
ical Movements and 50 Perpetual Motions. 
Price $1.00, postage free. Money returned 


if not more than satisfactory. F. G. Die- 
terich, 651 Ouray Bldg., Washington, D. C. 
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PATENTS secured—Reports on patent- 
ability, validity and infringement. Patent 
suits conducted. C. L. Parker, 910 G St., 
Washington, D. C. 


SEND For Free Booklet, All About Pat- 
ents and Their Cost. Shepherd & Camp- 
bell, Patent Attorneys, 500A Victor Bldg., 
Washington, D. C. 


PATENTABLE ideas wanted—Send for 
3 free books. Richard B. Owen, 30 Owen 
Bldg., Wash., D. C. 


WE sell patents. Established ten years. 
To buy or having one to sell write Charles 
A. Sent Co. 1096 Granite Bldg., Roches- 
ter, N A 


PATENTS without advance attorney's 
fees. Send sketch for free report. Books 
free. “Fuller & Fuller, Washington, D. C. 


PATENT ATTORNEYS 


PATENTS promptly obtained; result in- 
dicated within ninety days; rejected appli- 
cations considered; foreign patents; liberal 
terms. M. Corson Gillham, Patent At- 
torney and Expert, Kansas City, Mo. 

I PROCURE best protecting patents; 
rates reasonable; free information. Ben- 
oa Roman. Park Row Building, New 

ork. 


PROTECTIVE Patents procured promptly. 
Our books telling how to obtain and realize 
therefrom sent on request. Write today. 
Trade Marks Registered. Beeler & Robb, 
211-215 Southern Bidg., Washington, D. C. 

Wealth. _Proof—Ad- 
vice fre Patent At- 
torney, Washington, D. 


PATENTS procured positively sold 
if the idea has merit; all countries; satis- 
fied clients my best references; a good in- 
vention properly protected by patent should 
prove very profitable to the inventor; pro- 
tect your business against competition by 
Datenting any new manufacture, process, 
formula, or article associated with it; cap- 
italize your ideas; perfect, patent and 
market your new ideas; send sketch today; 
book free. H. Sanders, 7 Crilly Building, 
Chicago, Tl. 


PATENTS—Every inventor should have 
our “Inventor’s Primer,’’ contains statis- 
ties of interest to all. Sent free, with 
square deal contingent fee plan if desired. 
Milo B. Stevens & Co., Estab. 1864, 685 
F S8t., Washington, 353 Monadnock Bik., 
Chicago. 


“PATENTS and Patent Possibilities.”’ is 
a 72-page treatise which tells all about 
patents. what to invent and where to sell 
it. It gives honest advice to inventors, and 
is full of valuable and interesting informa- 
tion. . Write for it today! It is free. H. 
: Hill, 905 McLachlen Bldg., Washington, 
& 


* PATENTS—Herbert Jenner, patent at- 
torney and mechanical expert, 608 F. St., 
Washington, D. C., established 1883. I 
make a free examination and report if a 
patent. can be had and esactly what i: 
will cost. Send for circular. 


THE patentome is interesting and in- 
structive. A liberal education in patents 
and how to get them. Free on request. 
Established 1865. Anderson & Son, Patent 
Solicitors, 707 G St., Washington, D. C. 


PATENT books on How to Obtain and 
Sell Patents, containing exhaustive infor- 
mation on these subjects, with 100 me- 
chanical movements, mailed free on re- 
quest. F. G. Dieterich & Company, 600 
Ouray Bldg., Washington, D. C. 


PATENT what you invent—It may be 
valuable. Write me. No attorney’s fee un- 
til patent is allowed. Estab. 1882. ‘‘In- 
ventor’s Guide’ free. Franklin H. Hough, 
522 Loan & Trust Bildg., Washington, 
District of Columbia. 

PATENTS that protect and pay. Advice 
and books free. Rates reasonable—highest 
references; best results. Ww atson E. Cole- 
man. Patent Lawyer, 622 F St., N. W. 
Washington. D. C. 


Cc, L. PARKER, Patent Attorney, 910 
G St., Washington, D. C. Inventor’s hand- 

ok “Protecting, Exploiting and Selling 
Inventions,”” sent free upon request. 


SEND for free booklet. 
ents and Their Cost. eet & Camp- 


500A Victor Bldg., 


FARM for cash, $300. 40 a Ten In 
pasture, water pool worth si00” “9 miles 
of Arkadelphia, Ark. Black soil, no rocks, 

B. Hollingsworth, Waters, Ark. 


CO-OPERATIV colony, locating here 
Co-operators invited. Edward Miller. 
Crystal Springs, Fla. 


TEXAS farms. $18 to $30 per acre, one 
_ cash. E. M. Overshiner, Abilene, 
ex. 


REAL ESTATE—FARM 


wonderful growth of any 


the Toiensite of Satsuma, 


935 Commercial Bank 


y dollars an acre according 
to value of 
accept two dollars an acre 
an acre a year, 


If you want to buy, 
any. kind of or property. write. me 


Bumper apple crop, 


40 acres good ren 
sh, $40 every six months, 


I “For sale, 8080-acre stock 
for half its value for quick sale. ; 


A. 
National Bank Bldg., 


value for 


rite us for ovormeiion con- 
denbower Orchard Tracts, 
the ‘eo Valley. i 


County 


GOOD farms in Pipestone County, 


w te The ‘Kindrie k 


166 acre farm $160 per acre; 


‘oo! 
Whitcomb & Betts, 


PATENTS Bring Wealth. Proof—Advice 
free. A. Wedderburn, Patent Attorney, 
Washington, _ 


INVEST yo your ~ savings with absolute as- 
surance of profit in farm lands adapted 
to celery, potato, garden truck, fruit rais- 
ing and poultry farming I have a few 
five acre tracts close to two railroads, twelve 
miles from city of Jacksonville, which I 
offer on easy terms. Write at once. H., 
Leonard, Box 785, Jacksonville, Fla. 


A CHANCE to get an Orchard Home in 
Grand Junction, Colorado. 50 acres of un- 
improved orchard land must be sold by 
order of court to pay debts. Unincum- 
bered; will give terms or sell in 50 acre 
or ten acre tracts. Address one of the 
heirs. I. L. Atwood, i, Paxton, Tl. 


REAL Estate Men, land owners, farmers 
and business men get my conversion table. 
Chains and links changed to feet and rods 
at a glance. Price 25 cents. Address T. 
H. Knight. Racine, Wis 


“INV T—Fruit land, fertile Ark. Valley, 
Colorado, near Pueblo. Good water rights, 
Railway, Light, Power Lines. Easy terms, 
owner asks investigation. H. F. Sutton, 
Pueblo, Colo. 


FARM lands and Town lots for sale in 
high dry and healthiest place in Florida. 
Peter Pierson, Pierson, Fla. 

SASKATCHEWAN, “Canada, good farms 
$15 to $35 per acre on easy crop pay- 
ments if desired. B. Nedam, Pipestone, 
Minnesota. 

“TEXAS school jand on market now; you 
can buy good land at $2 per acre; pay 
Se per acre cash and no more for 40 years, 
but 3 per cent interest on the balance. 
Send 6 cents postage for further informa- 
tion. Investor Publishing Co., Dept. 3, 
San Antonio, Tex. 


DELAWARE Farms. Money making 
farms throughout the entire state, $15 an 
acre up; live-stock, implements and crops 
often included. We offer best bargains, 
and pay buyer’s railroad fare. Catalog 
free. Ford & Reis, Inc., Dept. 43, Wil- 
mington, Del. 


SELL your property quickly for cash, no 
matter where located. Don't pay big com- 
missions. Particulars free. Real Estate 

Salesman Co., Desk B, Lincoln, Nebr. 


DOGS, POULTRY, LIVE STOCK 


BIRDS, Dogs, Goldfish, Pet Stock of all 
kinds. We carry the largest stock in the 
west. Mail orders shipped with safety 
any where, Ill. Catalogue mailed receipt 
of two cents stamps. Edwards Bird Store, 
125 Mich. _ Ave., Detroit, Mich. 

COONHOUNDS - — Thoroughly trained, 
sent trial. New book, ‘‘NIGHT 
HUNTING” treats breeding, training, 
handling the night hunting dogs for sport 
and profit. Illustrated, cloth bound, $1. 
Southern Farm Coonhound Kennels, Sel- 
mer, Tenn. 

SCOTCH-Collies. Write for protographs, 
description, _ prices. All fine workers. 
Handsome. Intelligent. Winners in lead- 
ing kennel shows. Underhill Collie Ken- 
nels, Knoxville, Towa 

TRY My Mange Cure on your dog. 
Don’t let him die. Cure guaranteed. 
Large box by mail fifty cents. Ellsworth, 
Prescott, Arkansas. 

SHETLAND Ponies for Sale by E. L. 
Andrews’ Sons, Bristol, Tenn. Send two- 

RABBIT Hounds, Fox, Coon, Oppossom, 
Skunk, Deer, Bear, Wolf, blood Hounds, 
Setters, Pointers, _ Ferretts. Free list. 
Brown's Kennels, York, Pa. 

REGISTERED ~ English Bloodhounds 
Puppies and grown dogs, best blood. Max 
J. Kennedy, Freedonia, Kans. 


Additional Classified Ads 
Page 166 Back Advertising Section 


— = PATENTABLE ideas wanted—Send_ for 
free books Richard B. Owen, 30 Owen 
Bidg., Washington. D. C. 
NO attorney’s fees ntil patent allowed 
~— Free search and book Fuller & Fuller, 
— — —— 
LANDS 
SUBURBAN Lots $25—$1 monthly 
Houston, Texas, is having the most 4 
city in the U.S 
pulation increased fron 45,000 to 
000 in seve! years $17,000,000.00 pe 
on new buildings in past two year Ov ' 
factories Government spending $2,500, 
000.00 on Ship Channel, making city a \ 
opened fo le 
suburb of Hous | 
peart of city on | 
ailroad and boulevard Lots 50x100 feet } 
First 200 lots only $25 eact Terms $1 j 
cash and $1 monthly Write for particu- 
lars or send $1 and get choice location 
C. W. Habl & 
MONEY-Making Farms 17 States; one 
pS to 1,000 acres, $10 to $50 an acre live 
stock, tools and crops often included to Fi 
settle quickly Mammoth Illustrated Cata ‘ 
logue No. 35, free E A Strout Farm z 
Agency, Station, 3043, 47 West ith St., f 
Basho, Courtland, Va. 
CASH For Your Business and Real 
Estate. I bring buyers and sellers to 
Cleveland, Real Estate Expert, 1308 Adams 
Express Building, Chicago rae 
- FAMOUS Springdale Fruit District; no 
negroes, saloons 
buy NOW. Free list; a 
census map. Fredricks Realty Com- 
pany, Springdale, 
GET a Farm: 
land $500 $40 ca 
Ge interes elewort Prescot 
Johnson, Merchants’ 
Springfield, Mo a 
CUBA Rich Soil Ideal Climate 
Abundant Rainfall Greatest Opportuni 
ties, Map free. Sanderson, 156 Palace 
neh for half its 
address owner for 
J. Johnson, Mer 
oO 
— — — - = cerr 
in 
Ros 
BARTOW— Polk Three 
Crops a year, eitl is more 
ae — profitable than any one crop in any one 
crop country 365 producing days in ' 
every year—center of Lake Kegion and 
Citrus Fruit Belt Write for literature, 
Board of Trade 
Minn 
= = =~ — — $10-—$80 per acre B, Nedam, Pipestone, 
Minn 
OWN a home in the Ozarks; let the 
} cows pay for j ifortable 
Co Seymour, 
CALIFORNIA Apple Farms On Mer : 
docino Coast Rich and level 5 acres ; 
$300 Pay $10 down, $10 monthly No é 
interest. Bank guarantee Address, 
Owner, 74 building Oakland a) 
— —- FOR Sale, i 
20 miles to = | 
farms our_ specialty 3 
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MARK ANTONY DELIVERING THE ORATION OVER THE BODY OF CAESAR abt 
ZESAR’S name has stood through all the ages as the embodiment of imperia 


power. His untimely end after reaching the pinnacle of earthly glory is one of the great fj 
tragedies of history. The picture shown herewith from Ridpath’s History is but One of Two Thousand in 
the complete work, and serves to illustrate but Ome event out of all the Thousands which make up the history of 3 
every empire, kingdom, principality and nation, accurately and entertainingly told in the world-famed publication, fj 


Ridpath’s History: World} 


Popular Mechanies readers are offered one more opportunity to place this splendid 
History in their homes. We will mail our beautiful 46-page free booklet of sample pages to all interested in 3 
our offer, and without any obligation to buy. A coupon for your convenience is printed in the corner of this 
advertisement. We offer the remaining sets, brand new, down to date, beautifully bound in half morocco, 


At a VERY LOW PRICE and on EASY TERMS 


We will name our price only in direct letters to those sending us the Coupon below. 
Tear off the C m, write na and address ey mail to us now before you forget it. 
Dr. Ridpath is dead, his work is done, but his widow derives her support from his history, and to print our 
price broadcast, for the sake of more quickly selling these few sets, would cause great injury to future sales. 


President 
McKinley 
said: | am fam- 
iliar with Rid- 
path’s History, 
and cordially re- 
commend ittothe 
scholaras well 
as to the people 
generally.” 


tory o 
World is a last- 
ing monument to 
the author's in- 
telligence and 
industry.” 


Bishop 

Vincent 
says: ‘‘Ridpath’s 

0 


We will mail free 
a beautful 46-page 
booklet of sample 
Pages from Rid. 
Path’s World His- 
torytoeveryreader * 
who mails to us the 
coupon below. 


manent college 2000 
chair of general Massive Pictures 
history in one’s Volumes gece 
own house.” ages 
COUPON 
SS 


EVERY AMERICAN CITIZEN should know the history of his own country and 
of the world to intelligently perform his full duty as a citizen in the Govern- &/ Newspaper 
ment of This Nation. How else are we to judge of the great national questions “S aft cavEn 
that crowd upon us for decision except by some knowledge of the past ? How ) President 
have such questions been met? For the answer read the history of ancient SY $40 So Doster 
civilizations which flourished, decayed and died. Read the history of 
mighty Babylon or of imperial Rome as a kingdom, then as a republic, and finally as A? : j . 
4a 


S Western 


page 
sample booklet of Ridpath's His- 


an aoe. and familiarize yourself with her growth, development and decay. tory of the World, containing 
Read the history of the French Revolution, the establishment of the republic, out photogravures of Napoleon, 
of which came the Empire dominated by Napoleon. Then when you know /@ peter memy® ctatong ad 
history, when you know the cause of the rise and downfall of empires and Gad 
nations, and not until then, will you be able to intelligently discuss and .) particulars of your special offer to 


decide the great questions that are pressing now everywhere for atten- 
tion. The growth, development and decay of the nations of the world 
constitute the most inspiring theme that can claim the attention of man. 

WESTERN NEWSPAPER ASSOCIATION 
CHICAGO 


Popular Mechanics readers. 


Address ...... 


es 
| 
| 
| 
| 
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| 
| 
| 
| 
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THE OLDEST AND BEST 


AUTOMOBILE SCHOOL 


Incorporated for $10,000.00. The largest, best equipped and MOST RELIABLE automobile school in the 
country. Unlimited practical instruction on everything pertaining to automobiles. We guarantee to make 
a chauffeur, repairman, tester, salesman and demonstrator out of you in a short time or we will Refund 
Your Money. We have arranged with the Chalmers and Welch Companies to employ our graduates. 


We have successful graduates in nearly every State in the Union 


COME TO DETROIT, THE “AUTOMOBILE CENTER,” AND LEARN THE BUSINESS 


63 out of every 100 autos in the country are made in Detroit’s 35 auto factories 


MICHIGAN STATE AUTOMOBILE SCHOOL 


‘new Modern Dare 
American Telephony 


Just Off the Press 
The theory and practice of every phase of electrical 
communication is thoroughly covered in this book. It 
treats of present day telephony in all its branches in plain 
everyday understandable language. It will serve to make 
the rough places smooth and will solve problems for 
I practical telephone men. It is alike indispensable to the 


_ c expert telephone engineer, and to telephone workers in 
BeaMeterEngineer 
gin 


all departments. 
Edited by ARTHUR BESSEY SMITH, E. E., assisted 
Get in the new profession. Meter 
Engineers are in constant demand every- 


“ a large corps of Telephone Experts whose reputation 
where. Exceptional opportunities, big money. 


in their respective fields is 
international. 

You can learn it right in your own home during 

your spare time by mail. 


THE VERY LaTEsT 
Get in the $3,000 Class 


Automatic Systems 

AS WELL AS 
Wireless Telephony 

18 FULLY DESCRIBED 

Positively down to the 

last minute. 

It has no rival. 
Experts in the profession of Electrical 

Meter Engineering are scarce. Central Stations 
all over the country will pay high salaries for your 
services. Write today for full particulars. 
40 P. Book F Just your name and address 
= Fe€ on a postal is enough. We 
will send you our 40-page book on Meter Engineering ab- 
golutely tyes. It tells youall about the new profession. The 


upward of 400 specially 
designed engravings and 
diagrams. Genuine gold leat 
Stampings, pocket size (post- 
age paid to any address). 


Price only $2.00 


ADDRESS 


Popular Mechanics Book Dept. 
318 W. Washington Street CHICAGO 


An elegant book of about 
800 pages, it is beautifully 

free and prepaid. “No obligations of any kind. 
4 Do not del instant. Here is yorr 
Write Today not de ay an instan e pte 


bound in full dark blue seal 
chance to get into the 


leather, round corners, pol- 
ished red edges, and has 
000 
name and address on a postal is enough but be sure to write today. 
FT. WAYNE CORRESPONDENCE SCHOOL, Dept. 1197, Ft. Wayne, Ind. 


Amateur Experimenters 
and Wireless Operators 


will be glad to know that a man who has been in 
the wireless field for six years, having held some 
of the most important positions, has written a 
book intended expressly to fill the long felt want 
for practical information. Of necessity all 

of value on this subject have been more or less 
theoretical, but the results given in this one 
have nearly all been obtained from practice. 


Wireless Telegraphy and Telephony 
By C. I. HOPPOUGH 

200 pages. Cloth. 150 illustrations. Price $1.50 postpaid 

|. POPULAR MECHANICS BOOK DEPT., CHICAGO | 


EARN A SPLENDID SALARY 


Let us train you in our splendidly equipped shops for a good 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. ‘Tuition and board reasonable. 


Send to-day for catalogue and list of graduates 
CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 
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Recognized by America’s 
ablest lawyers and business 
men as the largest and most 
complete non-technical Law 
Library ever compiled. Four- 
teen handsome volumes, full 
standard law size (64 x94) 
sheep binding, over 6000 pages 
and 15,000 illustrative cases. 
With this library you have at 
your finger tips the entire 
* range of legal procedure so 


Edited by JAMES 
PARKER HALL, A. B. 
L. L. B., Dean of Law 
School, Chieago Uni- 


prominent New York 
Attorney formerly 
of Northwestern 
Univ. Noted writer; / 
known as “ Black- 
stone of America.” 


FOR 
THE 


This Great 
$40,000 


LAW 


proof safe. 


office. 


You can 
Written in Plain, Simple 
English for Business Men 2s 
you would 
an able, high-priced attorney with every assurance of 
dependable counsel. You can do this as éasily and as 
as you would look up a word in your dictionary. 
or every problem of law you will find a complete and 
understandable answer. Also a test case showing clearly 
the application of the principle involved in a parallel case, 
and then over 10,000 actual case citations. 


Endorsed by Prominent lawyers, big 


business men and thous- 


Leading Men ands of law students highly 

endorse this work as abso- 
lutely up-to-date and authentic. Each department of law 
is fully treated by a brilliant specialist. In effect, you 
have at your service constantly the best advice and 
counsel of an entire staff of able lawyers, each a specialist 
in his line.. Judge Dillon, Counsel for the Western Union 
Tel. Co., The Mo. Pac. Ry. and other great corporations, 
says regarding this library: “My examination of the 
work has satisfied me that it possesses great merit as an 
elementary statement of the body of our law as it exists 
today. hat a boon such a work would have been to an 
unassisted student like myself.” 


A Great Offer— 
14 Standard Vols. of law reference with- 
out one cent of cost to you 


send you the entire set, 14 standard volumes, for free 
inspection at our expense. We place the sale of these 
books into your own hands—we want you to inspect 
them and leave it for you to sell them to yourself. hey 
must sell themselves on merit or else they are returnable 
without one cent of cost to you. It required the expendi- 
ture of $40,000 and the effort of the greatest legal talent in 


We offer to send you 
this remarkable set 


BUSINESS MAN 


LASALLE EXTENSION UNIVERSITY, Dept. 510, Chicago, Ill. 


AMERICA’ | AMERICA 
LAW 


LAW 


x 


that you can solve a law 
problem or look up a prin- 
ciple of law as quickly 
and easily as you would 
utilize a dictionary or a 
cyclopedia. It is a system- 
atic, non-technical treat- 
ment of the entire field of 
American Law and Pro- 
cedure, designed especially 
for the business man. 


26 NOTED LEGAL 
SPECIALISTS wrete 
this great work, ex 
perts now teaching 
law in the big law 


= 


SHIPPED 
FREE 


LIBRARY 


This non-technical law library is as essential to the business man as an insurance policy or a fire- 
Protect your rights, avoid losses and lawsuits. 
guide to you in every case where a question of law is involved. Put this law set in your home or 
Especially designed for quick and accurate reference. 


This library will serve as a reliable 


America to create this most noteworthy publication of 
the century. It has been constructed with you in mind 
as its user. It is thoroly indexed, easy to refer to and 
written in plain, simple, understandable English for 
the business man and student. 

To introduce the 


Send No Money — value of these books 
Just Mail Coupon more quickly than 


: done through 
the ordinary trade channels, we, the publishers, offer 
them direct to you, the business man and the student. 
This cuts out the middleman’s profit and nets you a 
saving of on the set if you avail yourself of this 
extraordinary offer. Take advantage of this great chance 
and send in the coupon, which entitles you to ten days’ 
free inspection and use of this remarkable reference — we 
pay = allthe chance. You must 
sell these books to yourse those —— 
are the conditions. We do not know 

Mail This Coupon 


how to make you a fairer offer. 
If you decide at once .0O 
Write Now to keep these 4 and save $26:20 

s we allow you special 
publishers’ price of $49 oo-- LaSALLE EXTEN. UNIV. 


plete — $4 payable after you Dept. 510, CHICAGO 
have had the books ten GENTLEMEN : | Pleasé send me at 
days and the balance at 4 once your §75 set of American Law 
Simply fill in and mail satisfied you are to ac cept this Seipenan 
the coupon now. It credit for $26.00 and I will send you $4.00 
does not obligate you within ten days and §3.00 each month 
— we send the books until h a of lf ide 

age not to keep the law library, wi notify you 
within ten cays and hold the books to 


not satisfied. 
Send now and look 
up some law prob- 


lem you want 
solved at once. 


| 
24 
MERICAN AMERICAN AMERICA’ MERIC AMERICA AMERIC AMER! AMER) AME AN MER 
LAW LAW LAW LAW LAW LAW LAW LAW LAW LAW LAW LAW ; 
PROCEDUR CEDUR \CEDUR! PROED PROCEDUR! PROCED ROCE PROCED oct 
| 
versity, aud 
DeWITT ANDREWS, | colleges — Harvard, 
Chieage, Michigan, 
Minois, Wis., Iowa, 
iceland Stanford, 
ete. 
| 
t 
€ 
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CONSUL TATION 

ota Iking it over 


BSWEENEY SYSTEM 


Learn the Automobile Business 


A trade where you are in demand 12 months in the year. 
Work pleasant— big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practically 
I teach all about the automobile. Six weeks after the day you enroll in my great practical 
Automobile School you will be prepared to properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. You can learn the automobile business 
thoroughly in my school because I have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive and interesting course of automobile 
instruction, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acetylene 
welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing the 


actual work on real cars with your own hands under the watchful eyes and ready suggestions 
of experienced instructors. 


No Books Used —Tools Furnished FREE The tuition is low and, after you have paid that, 


you do not have another cent of expense in the 
school. You do not learn from books, but by practical work on real automobiles in everyday use. 


for free catalog and we will place your 

- a me hy Send Coupon Today name on our mailing list for our monthly 

absolutely free. I want every man thinking of learning to become an Auto Expert 

Free Coupon to have my new, big, Illustrated Catalog. This Catalog is just fresh from the 

Emory J. Sweeney, Pres. printer. Contains articles by well known automobile men and tells all about 

Sweeney Automobile School the “Sweeney System” and the great opportunities in the automobile 

1463 Woodland Ave., Kansas City, Mo. business —in fact, everything you want to know. Write for this great 
Please send me free your catalog and place book. Send Coupon today—this very minute —- NOW. 


your mailing list for your monthly .S 
school magazine which is also to be sent free, EMORY J. SWEENEY, Pres. 


SWEENEY AUTOMOBILE SCHOOL 
066000 The School of Practical Experience 
- 1463 Woodland Ave. KANSAS CITY, MO. 
BTRBET & NO........ccccccccccecscvcccccscscccccscsecccsccescccoess % Experienced chauffeurs, repair men, truck drivers and demonstrators furnished 


Please Mention Popular Mechanics 


| 
< 
| 
SS 
| EARN MORE 
| 
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Auto Expert 


Six weeks from the day you commence your 
studies at this great practical school you will 
be able to repair any make of automobile and 

drive any car on the market. \ 


Earn $75. to $200. a Month 


Many of our graduates make even more thanthis. Big 
demand for competent repairmen, demonstrators, garage 
managers and chauffeurs. All practical work. No books 
used. No tools to buy. Write today for big illustrated 
free book. Address, 

AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 


Salesmen Wanted 


DO YOU WANT AGOOD POSITION WHERE YOU CAN EARN 
FROM $1,000.00 TO $5,000.00 A YEAR AND EXPENSES 7? 
There are hundreds of such positions now open. No former 
experience as a salesman required to get one of them. If you want 
to enter the world’s best paying profession our Free Employ- 
ment Bureau will assist you to secure a =— where you can 
earn good wages while you are learning actical Salesmanship. 
Write today for full particulars; list of openings and tes- 
timonial letters from hundreds of our students for whom we have 
recently secured good positions paying from $100.00 to $500.00 a 
montb and d expenses. Addres: ss nearest office, Dept. ; 23 
Training Association 
Chicago New York KansasCity Seattle New Orleans Toronto 


MAKE UP TO $75 A WEEK 


as a Watchmaker and Start Your Own Jewelry Business 


Write me today! Let me explain our plan whereby you can 
become an expert watch repairer in three months—making 
$25 to $75 a week—and own your own jewelry business. I can 
teach you—I mean YOU — the whole watch repairing busi- 
ness by mail. Write right now! 


ROGERS, THURMAN & CO., 1560 Mallers Bidg., CHICAGO 


STUDY AT HOME 


50 courses of study in common school and high school branches, 
in business, shorthand and pharmacy. Our diplomas are honored 
in 25 universities, colleges and state normals, a recognition earned 
by honest, efficient service. You cannot afford to study with a 
school whose standard is lower. Instructors are college graduates 
and former successful teachers, who devote themselves solely to 
our work. Ask for information today. State your particular needs, 
INTERSTATE SCHOOL of CORRESPONDENCE, 627-641 Wabash Av. Chicago, TL. 


SUCCESS SHORTHAND 


The best system for beginners; a post-graduate system 
for stenogra eat Highest world’s records for speed and 
accuracy and a greater number of court reporters than any 
other system in the last seven years. Instruction by mail; 
satisfaction guaranteed. rite for FREE Catalogue. 


SUCCESS SHORTHAND SCHOOL 
W. L. JAMES, Chief Instructor 
Suite 1010, Schiller Bldg. CHICAGO, ILLINOIS 


BE AN ENGRAVER 


LEARN AT HOME—EARN $25 to $50 WEEKLY. We 
give personal instructions and furnish necessary tools FREE. 
erms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, Athenaeum Bldg., Chicago 


BE A SPECIALIST 


Train at Home. An EXCEPTIONAL OFFER if you ACT QUICKLY. 
Business Adwinistration, Accounting, Auditing, Banking, Insurance, 
Traffic, Salesmanship, Advertising, Real Estate and other Select Courses. 
COMMON SENSE BUSINESS SCHOOL 6, RISING CITY, NEBRASKA 


FRENCH, GERMAN, SPANISH, ITALIAN 
Can be learned quickly, easily and pleasantly, at spare 
moments, in your own home. You hear the living voice of 
a native professor pronounce each werd and phrase. In a sur- 
prisingly short time you can speak a new language by the 


LANGUAGE-PHONE METHOD 


combined with 
ROSENTHAL’S PRACTICAL LINGUISTRY 
Send for Booklet and Testimonials 
The Language-Phone Method 
961 Putnam Building, 2 West 45th Street, N.Y. 


Learn a Trade 
Make to $82 


Big demand for Plumbers, Electricians, 
Brick Layers, Painters, Decorators, Drafts- 
men and Moving Picture Operators. 


No Experience Necessary 


Now—right now—thousands of trained men are 
needed. Graduates from our school make $5 to $8 a 
day at start. Unlimited possibilities—future assured. 
We teach you any one of these profitable trades in a 
short time AT SMALL EXPENSE. We give you the 
actual work to do right in the school. Our free 
employment bureau needs more trained men—hence, 
we are making a VERY SPECIAL OFFER at this time. 


Start Your Own Business 


IF YOU WISH. Make from 
$3,000 to $5,000 a year. We |} 
Free Tools give you_ every assistance 
. ssible. The Coyne National 
= | rade School is the 
sa 

ment you useinour | Oldest, Largest and Best 
school absolutely uipped Trade School 
free. No expense Eq in the World 
to you whatever. in the Wor 
B can enter any time. Open 

the year round. Day and 
night sessions. Tuition V ERY LOW now. Easy payments if 
desired. We will help you pay your way through school too, 


Write for Free Catalog and Full Particulars Right Away 


Don't pass up this big opportunity! If you ever thought of being an 


electrician, plumber, brick layer, painter, decorator, draftsman or mov- 
ing picture operator—write today. Come to busy Chicago where these 
trades pay 00 a day. We will send you our catalogue and full par- 
ticulars AND PREPAID. No obligation on you at all—so write at once. 


L. L. COOKE, Director 


COYNE NATIONAL TRADE SCHOOL 
39-51 E. Illinois St., Dept. 1197, CHICAGO, ILL. 
Oldest and Largest Practical Trade Sch: 


in America 
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NEW 


Earn from $35 to 
$100 Weekly as a 


TRAFFIC 
MANAGER 


Business firms —— ‘where now must have men who 
are more than mere ipping clerks—men who under- 
stand freight rates and Interstate Commerce— who 
can take, charge of newly created traffic departments. 
The cost of transportation is the greatest problem of 
the age. Proprietors, Sales Managers and others have 
been grappling with this new Traffic situation, which 
demands another kind of talent—men who know 
Cc —and they can pretty nearly 


their own price. 

Blunder, the other day, wrote “SLOT 
MACHINE” on : his shipping ticket. As a result of 
in ification his company was over-. 
c 

The iegal classification, under the New 
Government Freight Rate Systems, was “ Automatic 
Chance Machines.” A Traffic Expert found the error. 
The Traffic man makes $10,000 per year, because he 
earns it. The shipping clerk wasted two years salary 
in 10 minutes, because he did not know any better. 

Only trained men can always be depend “Se for 
lowest hey charges which affect the its and 
the Selling Price of 

ithout leaving your presen 
Learn at t Home position, just your 
. are time at home, a few hours a week, under 

e direction of practical traffic men who are right in the 
oeanaee you can quickly and easily master this new work. 
We train to handle the ily qgpstions and problems 
you would meet in a Traffic ( e give you the funda- 
mental principles and post an on how to file claims, qocks 
freight rates, read tariffs and assist the heads of the 
business in developing their business in competitive 


territory. 

Get ready for the new pro- 
Send for Free Boo fession created by the recent 
United States Government Laws. Qualify yourself fora 
field not yet overcrowded, where the work is easy and 
congenial, where prospects are great and where the pay is 
far above the average. Any level headed man with good 
common sense can easily master 


this training. We gladly maila ee abt 

all who write. et ready for 

the this COUPON 
now. tw ring you 4 

information Free and at LaSalle Ex. Univ. 
once. Send it off today. Dept. 410, Chicago 


LaSalle 
Extension 
University 
Dept. 410 
CHICAGO 


Am interested in the new profession 
—Traffic Management. Please send me 
full information Free of all costs. 
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IN AUTOMOBILE BUSINESS 


epairmen are in big demand everywhere 

is new, work pleasant, and anyone can leam. We 

teach you in 10 weeks of study during spare time to 

become thoroughly efficient. Our course of instruction 

by mail is deal, practical, and very interesting. 
, We assist you to secure a position. 

Free model of automobile to every student. 
FIRST LESSON: SENT FREE— WRITE NOW 

Don’t miss this offer. Send us a postal today. 


Empire Auto Institute 


The Original Automobile School 
Chauff and petent men supplied owners and garages. 


The NewY ork Electrical School 


Offers a theoretical and practical 
course in applied electricity without 
limit as to time. 


Instruction individual, day and night 
school, equipment complete and up- 
to-date. Students learn by doing, 
and by practical application are 
fitted to enter all fields of electrical 
industry fully qualified. School open 
all year. Write for free prospectus. 


NEW YORK 


vou 


Attend no stammering school till you get my large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, 

forth-Western ‘School for Stammerers, ln. » FirstSt., Milwaukee, Wis. 


44 West Seventeenth Street 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. Chicago 
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Good 


Positions 


Study Students 


Draftsmen are in constant de- 
mand and receive big salaries. 
YOU can qualify for a good position. 
Don’t be content to receive a paltry 
salary when a little ambition and study 
will quickly multiply your income. 


Mechanical, Structural and Architectaral 
Drafting and Design, Contractor’s Courses, etc. 


\ 
Chicago Technical College 


Day and Evening Classes. Home Study Courses. 
Gives thorough compe, full or partial. Students study blue 
rints o y actually being constructed. 

our work approv: ed by leading Chicago architects and en- 
gineers. Correspondence courses in subjects taught by 
the same experienced instructors. Low tuition, easy pay- 
ments. Free employment bureau. Mention course desired 
and state whether you would attend the college or take 
home study work. 


603 Athenaeum Bidg., 59 East Van Buren St., Chicago, Ill. 


WORK FOR UNCLE SAM 
Government positions offer pleasant employment with good 
pay. Custom House, Internal Revenue, Bookkeeper, Railway 
Mail and Post Office Examinations everywhere soon. Any Amer- 
ican citizen, 18 or over, eligible. Common education sufficient, 
Our free booklet shows how you can prepare under personal 
supervision of former Secretary of Civil Service Examiners. Write 
for Booklet to-day. PATTERSON CIVIL SERVICE SCHOOL, 
1280 Livingston Bidg., Rochester, N. Y. 


MOUNT BIRDS AND ANIMALS: 

We canteach you the fascinating 

and profitable Art of Taxidermy at 

home by mail. Success guaranteed. 

Send for FREE lesson, also taxider- 

my book and interesting literature 

“4 about beautiful birds and aniraa!ls all 
FR Write today. Now. 


Dept. 43 
My book “How to 
Stop Stammering” 
—a treatiseon “Sci- 
entific Talking” — 


direct to the point. 


Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


WATCHMAKERS AND ENGRAVERS 


from our School are in great Gomes at high salaries. The 
original School; strictly high class. 23 years. Free. 


THE REES SCHOOL, Rochester, N. Y. 


K 


to inerease your salary. BOOK MAILED FREE. 
112 Page Building, Chieago, or 150 Nassau St., New York 


CHIROPRACTIC 


Short day and night course or by correspondence. Write for catalog. 
Davenport College of Chiropractic, Cor. 7th and Brady Sts., Davenport, lowa 


$25. 00 to $100 a Week 


Become an Expert 


STENOGRAPHER 


Private Secreta ry 


Stenography has advanced thousands of 
young men from poverty and hard work to big 
money and easy hours. Shorthand ra you into the private 
office side by side with men of the highest type of efficiency and 
business ability. Many prominent railroad officials, high- 
salaried business executives and managers owe their success 
to stenography. 0 occupation will put you closer to your 
employer or to chances for advancement. Write Today for 
our handsome illustrated catalog which tells of the wonderful 
opportunities offered those having a knowledge of shorthand 
and typewriting, and how we can teach you by mail the 
world’s greatest system of 


SHORTHAND 


18 Lessons! 


by experts who hold world’s record 
age speed and accuracy. Amazingly easy. Ours is 
the most carefully worked-out and thorough home-study 
course ever prepared for stenographers. Wecan train Ate in 
one-half to one-third the time required under old meth 
and other systems. 


Learn Right at Home 


No need to give up your present job. Earn 
while you learn. Give us your spare time and we 
can thoroughly instruct you in everything the expert 
stenographer should know — Shorthand, Typewriting, Office 
Practice, Dictation, Business English, Secretarial Work, Court 
and General Reporting. Free Use of Typewriter with 
Course. Personal instruction under experts of highest rank. 
Every student in a class by himself. Begin any time. No 
better way to learn than by correspondence. 


Demand for Expert Stenographers Exceeds Supply 


Make up your mind today — now, that you will learn shorthand 
and typewriting. You can doit with a very small expenditure 
of time and money. Surprisingly low cost. y Payments. 
No other investment will ever bring you quicker returns or 
pay you such tremendous dividends in actual cash and 
valuable business training. Employment bureau maintained 
free for our graduates. everywhere. If you 
earn less than $25 a week write t for greatest booklet 
ever written on Shorthand. Many court reporters earn 
$5,000 to $15,000 a year. Get into a fascinating profession that 
pays big money and leads to the high places, Don’t stick 
toa rly paid job until too late to change. Booklet and 
all information FREE. Send for particulars now. Address, 


Chicago University of Commerce 
P. O. Box 120, Chicago, Ill. 
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Thousands of Railway Mail Clerks, 

Postoffice Clerks,and City Mail 
Carriers to be Appointed 

‘ALL EXAMINATIONS EVERYWHERE 


yofts’’ TRIKES, FINANCIAL FLUR- 
WHIMS OF SOME PETTY B BOSS. 
THE POSITION 1s YOURS FOR LIFE. 
Country residents and city residents stand the same chance 
for immediate appointment. 
Common sense education ates ent. 
Political influence NOT REQUIRED. 


We are Preparing Candidates Absolutely Free of 

Write immediately for schedule showing the places of the Fall 
examinations and for tree sample questions. Don’t delay. Every day 
you lose means the loss of just so much coaching before the rapidly 
approaching examinations. 


FREE COACHING COUPON 


FRANKLIN INSTITUTE, Dept. G 108, Rochester, N. Y. 
This coupon, % ~~, filled out, entitles the sender to a free copy 
of our, valuabl * GOVERNMENT 

eM,.** and to consideration for FREE 

Examination here checked 


« Railway Mail Clerk to $1400] ...Customs Positions [$800 to $1500) 
Mail Carrier to $900, Government ositions 


cc 
Use. this before you lose it.” 


"Write plainly 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successful work for 
newspapers and magazines qualifies me to teach 
you. Send me yoursketch of President Taft 
with 6c, in stamps and I will send you a test 
lesson plate, also collection of drawings show- 


THE LANDON SCHOOL 


1438 Schofield Building, Cleveland, Ohio. 
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SPEAK ANOTHE HER\ 
LANGUAGE 


ENGLISH - GERMAN - FRENCH 
ITA 


LIAN” + SPANISH 


CORTINA-PHONE 


“The Original Phonographic Method” 
Awarded Medals—Chicago, 1893; Buffalo, 1901 


D® you want to learn a Socsian language by listen- 

ing to it, without a costl y teacher, without loss 
of time from regular work and at a trifling expense? 
If so, write at once for a Cortinaphone booklet 
describing this marvelous — = yh invented by the 
world famous scientist, Raphael D. Cortina. The 
outfit consists of the Cortina textbooks, a magnificent 
phonograph of the two and four minute type, and 
thirty everlasting non-breakable records. 

IDEAL HOME-STUDY METHOD 
Thousands have learned a foreign language by our method —just as 
a child learns its mother tongue— by listening to it. Always ready 
when you have a few moments to spare. You can learn to speak 
any language with its help. Write fur testimonials from leading 
University professors and others who have used our method. 
RECORDS FURNISHED IN ANY LANGUAGE 
We will send the complete outfit, 
and if you like it you can pay for 

t in easy installments. 
Write for booklet 
full 
CORTINA 
ACADEMY OF LANGUAGES 
Established 1882. 
920 Meeca Building 
1600 Broadway, near 48th St. 
WEW YORK 


Government Positions 


ents were made to Civil Service places 
43,970 Appointm during the past year. Gecciions 
opportunities for young peo people. Each year we instruct by mail thou- 
sands of persons who pass these euatelnations and a large share of 
them receive appointments to life positions at $840 to $1,500 a year. 
If you desire a position of this kind, write for our Civil Service An 
nouncement, containing full information about all government 
tions and recently used by the Civil Service Commission. 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D.c. 


LEARN \WATCHMAKING 


ATHOME You can learn by our mod- 


ern and original system o1 
instruction every part of the Watchmaker’'s Trade 
at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in business after completing our 
course of instruction. Good watchmakers are always 
in demand and earn from $20 to $35 per week. For 
particulars ap} i. to the WISCONSIN SCHOOL OF WATCH- 
MAKING, Siroh Bidg., MILWAUKEE, WIS. 


I Tr BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
se beautiful specimens. Your name elegantly 

ritten on a card if a enclose stamp. Write 
today. Address F. W. TAMBLYN. 418 Meyer idg. Kansas City. Mo. 


LEARN JEWELERS’ ENGRAVING 


& high salaried and easily learned trade, taught thoroughly by mail We will 
teach the beginner better engravin than he can gain a of rigid apprentice- 
ship We will also improve the skill of any engraver nd for our catalog. 

The The Engraving School, 112 Page Bidg., Michigan Ave . Chicago, Ill 


PSE ARN A BIC SALARY 
Be An Auto Expert 
Big demand and big pay for chauffeurs, 
repairmen, and salesmen. Our system of 
individual instructions by mail enables you 
to complete the course in 12 simple lessons 
at home. Send To-day for 
rticulars, and endorsements of 10 lead- 
ing automobile makers. Weassist to get positions. 


E MODEL FURNISHED EACH 
Practical Tate School, 68 Beaver S8t., N. ¥. city 


BE A BANKER 


Learn a profession in a few months that will give 
you - and independence the rest of your 
life. No matter where you live or what your 
— ve we will teach you by mail. No busi 
6. or profession offers better opportunities. 
Edgar 6. Alcorn” The work is pleasant, hours short, salary ¢ 
Author of Course Endorsed by leading bankers. Very lowcost. easy 
mayments. Write today for catalog. 
AMERICAN SCHOOL OF BANKING, 119 MeLene Bidg., Columbus, Obio 


BE A WATCHMAKER: 


Watchmakers and all ’round Jewelers’ 
repairers—in demand now. Six 
months’ course fits you for a position — earn while 
you learn, too! Write for FREE book— it explains all. 
STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
r month; travel over the world. Write 
c.T. LUDWIG, 1600 Scarritt Bldg., Kansas City, Mo. 
LEARN WATCHMAKIN = learning. Our 
endorsed by leading 
jewelers. Positions secured for gradumten, ‘Send for Free catalogue. 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, 59 E. Van Buren St. CHICAGO 


Engraving and Jewelry repair- 
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The Curtiss 
Summer Training School 


Now Open 


New Hangars, new equipment, 
experienced instructors. 


Aeroplane 

and Hydroaeroplane 
Courses 
The Curtiss Schools are the 
largest in America. Seven- 
teen pupils obtained their 
pilot’s licenses at our San 
Diego school between Janu- 
ary first and March fifteenth. 
Summer classes are filling 
rapidly. 

WRITE OR WIRE YOUR 
ENROLLMENT TO-DAY 
Prices and particulars 
upon request. 


The Curtiss 
Aeroplane Co. 


Hammondsport, New York 


(The Home of Curtiss 
Aeroplanes and Motors) 


The Automobile Man enjoys the free'st, 
healthiest, most interesting and best paying 


position of ANY wage earner to-day. Our free 
32-page booklet, ** How to Drive,’ explains How and Why 
our practical methods produce EXPERTS. Send for it NOW. 


GREER COLLEGE OF MOTORING 
1457 Wabash Avenue, CHICAGO, ILL. 
NOT A CORRESPONDENCE SCHOOL. We teach by practical instruc- 
tion with actual repair shop experience in resident courses ONLY. 


Learn Eleciric Signallin 


At Home—By Mail 
A evlendid 


sion. oppor. 


for «i 
nalengineers More men needed all time fill 
Positions. You can keep present position while 

To oo R YEAR 

Rapid advancement from the first. Easy to learn. Takes 
but short time. Write okey for free poomets. Do not 
put this off. Special offers to new studen 
Department of Signaling, Desk 1197,491Cass St, Chic 


SMALL COST 
Send today 2c stamp tor particulars and proof. 


0. A. SMITH, Room D 47, 823 Bigelow St., PEORIA, ILL. 


POPULAR MECHANICS ADVERTISING SECTION 


tate. 


by the past. Know 
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to a very few. 


made by a 


’ I TEACH SIGN PAINTING 


SHOW CARD WRITING OR LETTERING by mail 
and guarantee success. Only field not overcrowded. My 
instruction is unequalled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 


CHAS. J. STRONG, Founder 
SCHOOL OF LETTERING 
Department 102 Detroit, Mich. 
**Oldest and Largest School of its Kind'’ 
“Thoroughly equipped Residence School"* 


Write today. 


= 
Za 
pg _ 
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We Guarantee FREE 


ing to pass bar examination, 
both theory and practice — prepares for bar in any 
Abraham Lincoln, Henry C la 
Garfield, Edward H. Harriman Thos 
most noted men and 


law at h great step 
teward a successful or donstonall 


Special Business Law Course 


TRICK pany said that there is only one | 
footsteps, the lamp of ex ence 


peri : only one way to juc the futu 
ust what to do. void expensive Saheee e 
of commercial we give you the 


FREE Scholarships 


FREE Scholarships open, Schol- 
arship students pay only for text and postage. This 
is a very extraordinary opportunity 
large number of students quickly, and hence this chance we are 
If you want this opportunity, be quick, Answerst 
once, for we reserve the right to withdraw the offer at any —e 


Send Free Coupon [FREE COU COUPON 


Sign and mail this coupon today. 
Get the most remarkable «ter ever 
big law college. 
Se holarship entitles you toa ful 


the coupon now, whi 
remarkable offer lasts 


schoo. ‘of ntry 


STUDY 
AT HOME 


Write today for our 
Complimentary Scholar- 
ships offer. These Schol- 
= ships are open now, 

id cords. are most suc- 
essfulin aminations, 
Gur plete, Study law 
do Hal R 


‘and the 
tet 
me study \w course in 


any graduate fail- 
Our course covers 


Mar- 
lawyers STUDIED AT HOME.” 


to guide yout 


We want a 


Manhattan 

Bidg., Dept, 1197 Chicago, 

Gentlemen: Without any 

7 obligations on me whatso- 

ever, please send me your Cat- 

alog and full particulars of your 
Free Scholarship Offer, 
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LEARN ABOUT OUR FREE 
COURSE IN SHOW CARD | 


AND SIGN WRITING 


° We are offering, for a limited tim 
A Great Opportunity! card and si writing to 


those purchasing our assortment of 


itholia’’ Ready-to-Use Colors persons, either to the 


ng capacity. Good show card writers in 


demand at $21 to $50 weekly, salary or in business for yourself. Our non pr course is not a book of al- 
pha abet 8. It's a complete course in lettering compiled by an expert New York show card artist for us. **Lith- 
olia” isthe only liquid pigment water paint ever manufactured, used the same as cake, distemper or tubecolors, 


but far superior to either. **‘Litho! 


lia” lasts longer, always ready. **Litholia” is the best for the show card 


writer, the artist, or the interior decorator. 4 cents in stamps brings booklet, circulars and full information. 


LITHOLIA Pm. COLOR CO., 247 West 125th Street, NEW YORK CITY 


HIGHLAND PARK COLLEGE 


Enter Any Time. 2000 Students Annually 
One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Studeuts may enter any time they are ready to come. 


COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Iingineering Catalogue. 

1. One Year Electrical Engineering Course 
2. SHORT {2 . OneYear Telephone Engineering Course 
COURSES > Hy One Year Steam Engineering Course 

4. One Year Machinists’ and Automobile Course 
5. One’ Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course 1s especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur practice. Just a fair common school education is all 
that is necessary to enter. 
3. FARM BLACKSMITHING, FARM CARPENTRY. 

Mention course in which you are interested. Acidress, 


0. H. LONGWELL, Pres. DES MOINES, IA. 


Learn a Paying Profession 


that assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Terms 
easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF | }OTOGRAPHY, 959 Wabash Avenue, Effingham, Ill. 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical aid prac- 

tical electricity, mechanical dra.wingand 

necessary engineering work. Teaches simplicity, concentra- 

tion, hard work. For young men of energy and character, 

20 years of greatest success. Graduates held first-class posi 
tions. Opens Sept. 25. Write for new catalog. 
16 Takoma Ave., WASHINGTON, D, CG, 


TELEGRAPH 


Wireless. Station Agency week, 
Grad- 


LEARN TO BE A WATCHMAKER | 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 

Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near schoo) 
at moderate rates. Send for catalog of 
information. 


BRADLEY, Dept. S., PEORIA, ILL. 
— 


THe UNIVERSITY OF CHICAGO 
Cc ndence-Study Dept. 
HOME orrespondence-Study Dep 


offers 350 class-room to non-resident 
students. One may thus ry — work for a Bach- 


elor’s degree. Elementary courses in many sub- 

jects, others for Teachers, Writers, Accountants, 

kere. Business en, . Ministers, Social Workers, 
Begin any tim 


20th Year of C. (Divi20) Chicago, lll. 


MUSIC LESSONS FREE waire’tooxy 


for our Booklet. tells how to learn to pl ay Piano, Or- 
gan, Violin. M mh, ete. Beginners or advanced pupils, 


American School of Music, 50 Lakeside Bidg., Chicago, Il. 


Stop! Read! and Consider !! 


Which is the better off, the man who has a good 
trade, or he who belongs to the vast army of 
unskilled workers? The New York Trade School, 
founded in 1881, and endowed, provides practical instruction 
in various trades for young men. Full day courses, $25 to $45; 
evening classes, $12 to $16. Illustrated catalogue, showing 
trades taught and giving full particulars, mailed free on 
application. Address, 1262 First Avenue, New York City. 


i 
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uates assisted, e own an @XCLUBIVE. J. occupy 
4 two large modern buildings equipped with R. R. 
Dispatchers and Western Union Wires and Complete Wire- 
less Station. Oldest and largest school—est. 38 years. In- 
vestment $25,000. Endorsed by Railroad, Wireless 
FY and Western Union Offichals. Expert, practical 
teachers. Living expenses may be earned. Tuition low. 
y Easy payments. Correspondence courses also. Catalogs Free. 
ge’s Telegraph, Railway & Wireless institute 
Sth Street Vaiparaiso, Ind. 
t. 
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Let Show You How 
in the Real Estate Business 


If you are ambitious to better your condition—if you want to establish 
yourself in a splendid paying business requiring no capital—send us your 
name and address and we will mail you—free—a valuable 62-page pros- 
pectus explaining our system of money-making, without interfering with 
your present occupation. We have perfected a thoroughly practical 
scientific method of teaching by mail the 


Real Estate, Brokerage and 
Insurance Business 


Under our a, we teach these big money-making branches. When you 
are thoroughly qualified to make a success of the business, we appoint you 


Special Representative 


This gives you a chance to identify yourself with the oldest and largest 
Co-operative Real Estate and Brokerage Company in America. By our 
system you can—if you will—be making money in a few weeks with- 

out conflicting in any way with your regular work. Our Co-opera- 
tive Department will give you more choice, salable property to han- 
dle than any other concern in the world. So the sooner you 
investigate our plan, the sooner you will get your name on your 
own real estate signs and be ready for business. 


President Valuable Commercial Law Course Free 


To each of our representatives we also give a thorough course in commercial law without 
cost. The instruction is indispensable to any man who wants to make his way in the business 
world. We teach you, free, everything you need to know to successfully 
meet legal problems that may arise in any business |transaction. 
And we also furnish you free legal advice whenever you require it. 


Send For This Book Now 


Our Big 62-Page Free Prospectus will prove of great 
interest and reai value to anyone, but it is of vital import- 
ance to office employes, salesmen, agents, clerks, solicitors 
and others who are ambitious to enter the realms of better 
things in business. This book is an inspiration to the indif- 
ferent, a spur to the laggard, and a stimulous to the ambitious. 
It deals with the great problems of business, and points the 
only sure way to the complete mastery of Real Estate, Broker- 
age and Insurance, three of the most profitable branches of 
modern business, which have made many millionaires and 
brought great prosperity to tens of thousands of active, energetic 
men all over the land. 


MAIL THE COUPON TODAY 


Don’t procrastinate. Act! Anything that is worth doing is worth 
doing promptly. Kesolve to send for this big free prospectus, and 
send for it right now, while the matter is before you. “I'll doit to- 
morrow” has been the grave of countless good intentions. “I'll do 
it today” is the solid rock on which to build the only enduring success. 

Just clip the coupon, fill it out, sign and send today. By return 
mail you will receive free the invaluable book, which to thousands of 
ambitious men has proved the key that opens the door of great 
achievements in business. 


INTERNATIONAL REALTY CORPORATION 


1136 Manhattan Building, Chicago Address 


Please Mention Popular Mechanice 


COUPON 
The International Realty 


Corporation. 
1136 Manhattan Building, Chicago 
Please send me, by return 
mail, your big 62-page Free 
Prospectus ont ige. 


| 
Our 
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Become a Doctor 
Men and Women °°" 


tunity is here. 
You can acquire a profession. You can become a doctor. You 
can pe pecoperous and enjoy life. The Correspondence Course of 


por door. You can become a Doctor of Physcultopathy and 
prosperous and independent, 
LEARN AT HOME 2% ome Course js tremely 
simplified for self-teaching. It 
is the marvelous system of natural methods of health building 
erfected by Bernarr Macfadden. You can master it and be in- 
lependent. Practice it. Earn good fees. Get the splendid income this new- 
est and best school of health building commands. Every community needs 
such a practitioner. People are demanding this marvelous method of attain- 
ing perfect health and Raggsness. Our graduates are in demand as fast as 
they get their diplomas. This is your chance. Write for particulars. 


Easy Payments 


Don’t wait until you have saved all of the money. 
Our easy payment terms enable you to begin this course now. § 
don’t wait. Write to us now and get our valuable book explain- 
ing the Bernarr Macfadden method, free. This great book will benefit your 
own health. Write for it; itis free. If you prefer, you can come to Chicago 
and attend the great Bernarr Macfadden Institute at 420) Grand Blvd. Full 
particulars of both course® sent to you, postpaid, with the great free book 
&s soon as you send in your name. Don’t delay, Write now 


Macfadden College of Physcultopathy, Dept. 5242, 


School located in the same great building on Grand Boulevard with 
the great Bernarr Macfadden Healthatorium. 


DO YOU LIKE TO DRAW?! 


That’s all we want to know 
Now we will not give you any grand prize— 
or a lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, send 
a copy of this picture with 6c. in stamps for portfolio 
of cartoons and sample lesson plate, and let us explain. 
The W. L. Evans School of Cartooning 
321 Ball Bide., Cleveland, O 


How You Can Get 


An Automobile 
FREE 


We want honest, sober young men 
in every county to learn at home to 
repair, run,and to teach others, and 
then sell the COKY “FLYER,” 
a 6 cylinder, 50 H.P., 5 passenger 
Automobile—“ The World’s Best 
Value.” Write for full 
particulars how you can 
get one free — address: 


Motoring 
Dept. 206 
1424-26 MICHIGAN AVE. 


CHICAGO, ILL. 


today for our illustrated prospectus—sent FREE. Address : 
ERICAN 


LEARN a Profitable Profession 


We teach you by mail. In afew months you can begir 
practicing Mechano-Therapy—an elevating and highly 
paid profession for men and women. Simpler than 
Osteopathy. Endorsed by physicians. Easy to learn. 
We guarantee success in the study Only ordinary 
education required Authorized diplomas to graduates. 
Work very interesting. Vast opportunities for social 
and financial betterment. Special terms now. Write 


COLLEGE OF MECHANO-THERAPY, 81 W. Randolph St., Chicago, [IL 


traordinary offer. No obligations. 
Your Opportunity to learn a pleasantand profit- 
able accomplishment. If you love the beautiful, 
you possess artistic talent. re 
and cultivate this talent. 
by making your natural ability bring you financial 
Learned at home ‘during spare moments. 
SUCCESS ASSURED. Offer includes Art Prospectus. 
A Don't wait. WRITE TODAY. 
FINE ARTS INSTITUTE Studio119G OMAHA, NEBR. 


The Only 

tammer,_Do 
Stammerers with a Text-book 
Dr. Carswell reveals the Secrets of his great Method. Cause Removed. 


Only Home Cure. Money back, if not satisfied. 


Get into something new—where competition is practically 
unknown. Big manufacturers are searching the country for 
compecent men to handle their Export Departments. We are 
the only School in America that teaches how to handle Foreign 
Trade. Find out more about this new career. 


JANSSENS SCHOOL OF FOREIGN TRADE 


LEARN THE EXPORT BUSINESS 


Write for our booklet—NOW. 


211 W. Schiller St., CHICAGO 


‘44 WINDOW TRIMMING 4. 


Advertising and Card Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


THE FON-LIN INSTITUTE, 2516 Indi Ave., Chi il. 


> 


LEARN PIANO TUNING AT HOME 


You can learn quickly and easily by devoting your spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 

ives the exact number of beats that should occur in the test intervals. With 
t the student knows what the result should be, It eliminates — work, 
Our graduates earn $5 to $10 a day the year round. We furnish full-sized 
action model and necessary tools. Write for valuable book FREE, 


Miles Bryant School of Piano Tuning, 47 Fine Arts Bidg., Battle Creek, Mich. ,U.8.A. 


BE AN ILLUSTRATOR. Learn to draw pep = you 


by mail how to draw for maga- 
zines and newspapers. 


Send for Catalog 


LEARN WATCH REPAIRING 


3e a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and now to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 


Ask for our Free Book. It explains our system and terms 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 
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SHORTHAND © 
» _IN 3$O DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
° as with old systems. Boyd's Syllabic System is easy to learn 
-easy to write—easy to rea Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading as in other 
systems. No long lists of word signs to confuse. Only nine 
characters to learn and you have the entire English language 
at your absolute command. The best system for eo 
raphers, private secretaries, newspaper reporters and rai 
road men. Lawyers, ministers, teachers, physicians, literary 
folk and business men and women may now learn shorthan 
for their own use. Does not take continual daily practice 
as with other systems. Our graduates hold high grade positions 
everywhere. Send today for booklets, testimoniais, etc. 


969 Chicago Opera House Block, CHICAGO, ILL. 


An STUDY AT HOME 
BECOME AN LL.B. 


Only recognized resident law school in U. §., Conferring Degree of 
5 Bachelor of Laws—LL. B.—by correspondence. Only law school in U. S&S 
f conducting standard resident school and giving same instruction, L 4 
mail. Over 450 class-room lectures. Faculty of over 30 prominent 
yers, Guarantees to prepare graduates to pass bar examination. Only — 
school giving Complete in Oratory and Public Speakin School 
highly endorsed and recommended by Gov. Officials, L ness en, Noted 
Lawyers and Students. Send today for Large Handsomely Illustrated 
HAMILTON or for Business , and Bankers. 


Law, 1 162 _ Bidg.,Chicago, ill. 

‘We make your home a university. Leading Correspondence Law Course 
in America—recognized by resident caeat, New text, specially prepared by 


20 Deans and Univ. law school teachers. e guarantee to coach free any 
graduate failing to pass bar e Special B Law-Course, 


Information and counsel on any 
succeed.*’ 10,000 students enrolled. subject under the sun. No matter 
Begin now. talog and Particulars Free. what you want to know, no matter 

La SALLE EX: TENSION. UNIVERSITY, Box 1190, Chicago, Ill, 


what your present condition, our 


big organization can help you 
: LEARN W TCHM A KING WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 
A 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 
refined, to labor—Competent men always in demand. 


Wear Linene Collars? 


Now, honestly, is it for any real good reason except 
that you have never tried them? For your own future 
comfort and convenience send us 6 cents in U. S. 
stamps for sample and give it a fair trial. Or, bases 
still, buy a box of ten for 25 cents at the store or send 
us 30 cents to cover cost of mailing youten. State size 
and style, but try them, anyway. 

LINENE collars are made of fine cloth finished in 

sure starch just like linen. They are totally different 
rom paper, rubber or celluloid collars. They do not 
require laundering, but are so cheap that they can be 
thrown away when soiled. Both sides being alike they 
can be reversed, costing but 14 cents per wearing, 
less than the cost of laundering a linen collar. 


Send for beautiful free catalogue. 


REVERSIBLE COLLAR CO. 
Dept. U, BOSTON, MASS. 


We teac = thoroughly in as many months as it formerly took -4 
f years. Does away with tedious apprenticeshi Money —~ dence plan, will send Fi Te beautiful 
~ earned while studying. Positions secured. Send for catalog. testim 

St. Louis Watchmaking School, St. Louis, Mo 
Fy 9 OT. ’ ° thousands of ambitious men, through its 
; Regular College Course, became success- 


HERE YOu ARE BOY ih elias AT Me and how | other thous- 


pin of Foxy 
Grandpa. Everyone will notice it on the lapel of positions by taking The Business Law 


your coat and try to get a closer look atit. All you Course. Easy Pay ment Plan. 

have to do is press the bulb.— Foxy Grandpa will THE, SPRAGUE CORRESPONDENCE SCHOOL oF 
finish the job by squirting a fine stream of water American Building Detroit, Mich 
over the inquisitive one. Will squirt 20 feet. Great- ~ 


est joke out. Order one today and fool your 

friends. Price 15c. Foxy Grandpa and Hooligan ARI I H M E | 1¢ 

both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 

tiful fountain pen free with every $1.00 order. SELF-TAUGHT 

AMERICAN SUPPLY CO., ST. PAUL, MINN. A plain, easily-understood volume for all 

who have not had the 

ing this subject thoroughly, or who have 

BOYS -—MAKE YOUR OWN TOYS | forgotten what they once learned. 257 
The Toymaker, greatest boys’ book ever written, Pag es. Requires no teacher. This great little 

tells how to make a steam engine, telephone, magic lantern, df 60 CENTS. St 

boats, kites, balloons, electrical and mechanical toys, traps, book sent postpaid for a amps 


fishing tackle. 200 illustrations. Send forthe book, ventrilo- accepted, leather binding $1. 
quist whistle, novelty catalogue—all for 10c. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 

various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, + outining | their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it. 


The offer we make of re- 
$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 
not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return. Your decision will be what tnousands of others have been. Money would not buy it if it could not be duplicated. 
We could print testimonial “- “he hundreds. It is best to order and be your own judge of wt ae 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 
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Here’s Your Chance 


It’s more than a chance—you can make it a 


1] certainty because it depends entirely upon yourself. It’s 
} your opportunity to rise to one of the countless positions open to the trained 
man and obtain a trained man’s salary. 

The man who sits in his private office and ‘‘hires and fires’’ and lays out your work, was 
no more qualified to fill that position a few years ago than you are to-day. He saw his chance 
and made the most of it. He obtained his training and knowledge by study. You can do the 

same—the American School will help you. 
clock and dinner-pail’’ class all your life— 
ii This is your Opportunity don’t be satisfied with just a common job at 
Gineais ten doe an small pay. Show the boys at the shop that 
and mall the coupon now you have it in you to advance—you owe it to 
yourself and to your family. 
American School of Correspondence, Chicago, U.S. A. Don’t be afraid to mail the coupon, you 
won’t be bothered by agents or collectors. 
— —_—_ Like all strictly educational institutions the 
ern = American School depends, for growth, upon 
ser Telephone Rupert reputation and the success of its students. 

Engineer [Bookkeeper Don’t let a little thing like filling in and 

mailing a coupon stand between you and suc- 

Elec, Light & Power Supt, Accountant cess, congenial work and more pay. Accept 
i} your chance to-day. 
Steam Engineer Business Manager 
| Reclamation Engineer —_..... Collece Preparatory WE HELP WHEN HELP THEMSELVES 
American School of Correspondence 
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The Human Body As An Electrical Machine 


NE does not fancy the human body 

as an electric dynamo, but if the 
heat and muscular 
energy expended by 
an average man of 
sedentary habits 
were converted into 
electrical units, he 
would find himself 
in possession of quite 
a valuable asset. It 
is proved that a 
man uses up about 
two and = one-half 


| 


> 


kilowatt hours 
electrical energy in a 
working day. Approxi- 
mately one-half of this | \S 
amount is used to keep | / i 
the temperature of the |<==— | 
body constant, while 
the other half is expended in 
muscular energy. 


This amount of electric- | ~ = 
ity may not seem great, but | -———— 


hours; an electric heater for 2 hours; 
an electric curling iron for 100 hours; 
run a large fan for 
32 hours, or warm a 
chafing dish for 6 
hours, 

All this is accom- 
plished without vol- 
untary effort, and 
merely comes in the 
course of the day's 
work, and does not 
represent the energy 
of a laboring man, It 


Energy and Heat 
Developed by the 
Average Man Daily, 
Converted into 
Electricity, Could 
Operate Any One 
of These Appliances 


> is an astounding revela- 
=e tion of the efficiency and 
=j, endurance of the human 
-| machine. 


when one considers the 
things that can be done when it is ef- 
ficiently applied, the power of the hu- 
man body is more clearly seen. Two 
and one-half kilowatt hours of elec- 
trical energy is sufficient to main- 
tain four 25-watt tungsten lamps of 20 
candlepower each for 25 hours; or 
heat an electric flatiron for 6 hours; 
run a sewing-machine motor for 100 
hours; heat an electric toaster for 4 


Now when one sees a 
fat man toiling along on a hot day, he 
can realize that electrical energy is be- 
ing generated and think of the many 
things to which it might be applied. 
But if the fat man were aware of his 
own ability as an electric dynamo, he 
would ardently wish that it could be 
used to run a large fan that would give 
him relief from the heat of the city 
pavement, 
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A “FORE AND AFT” CAP 
FOR MOTORISTS 


A motorist’s cap having goggles of 
the same material as the cap attached, 
the whole being so shaped that the 
goggled section 
is the back part 
of the cap when 
goggles are not 
desired, is 
shown in the 
ac companying 
drawing. That 
is, the cap may 
be worn turned 
completely 
around, the 
portion bearing 
the up-folded 
goggles being turned to the back when 
the goggles are not required, 


TWELVE-PASSENGER 
MONOPLANE 


A year or two ago when French air- 
men were obsessed with the desire to 
outdo each other in the matter of car- 
rying live weight, several short flights 
were made in which as many as 12 
men and boys, mostly boys, were 
carried. None of the machines so 
loaded down was designed, however, 
for the transportation of more than 
three or four passengers at the most, 
but a monoplane, called an “Aero- 
bus,” has now been constructed in 
France with a seating capacity of 12 
passengers. 


The monoplane in question has a 
250-hp. motor and two propellers, a 
length of 52 ft., with a wing span of 45 
ft., and a sustaining surface of about 
860 sq. ft. The weight with passen- 
gers and equipment is approximately 
2,580 Ib. Seats for the passengers are 
arranged in two rows of six each, 


NEW YORK’S DOUBLE-DECKED 
STEPLESS STREET CAR 


The stepless street car, introduced 
in New York for the comfort of 
hobble-skirt wearers, has now been 
followed by a double-decked car of the 
same type, which has seating accom- 
modations for 88 passengers, and a 
total capacity of 171. The new car, 
recently placed in service, will be the 
forerunner of many others of the same 
type if it proves practicable. 

Economy of space makes the new 
double-decker only 17 in. higher than 
the present standard street cars. An 
arching roof with a central height of 7 
it. 2 in., gives plenty of head room in 
the lower compartment. Access to 
the upper deck is obtained by a cen- 
tral stairway. The seating accommo- 
dation on the upper deck consists of 
back-to-back benches which run the 
length of the car over the arch of the 
lower story. 

On entering the car, the passengers 
face a conductor seated at a desk. 
The equipment of the cars includes an 
electrical street announcer and an 
automatic cash register, 


One of the Double-Decked Stepless Street Cars Being Tried Out in New York 
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SUBMARINE LIGHT FOR POLICE BOAT 


The submarine light has 
long been a practical reality, 
but its use as a means to help 
the police in their ordinary 
routine work was left to the 
Chicago Police Department. 
The submarine light will be 
part of the equipment of a 
new motorboat that was re- 
cently launched on the Chi- 
cago River, and will be used 
to expedite the work of re- 
covering the bodies of the 
drowned. This will largely 
do away with the slow drag- 
ging method now in vogue, 
where the searchers must run 
back and forth over the river 
bottom with cumbersome and 
inefficient grappling hooks. 
It will also be of great assist- 
ance to the divers when they 
are working below the water. 

This particular light con- 
sists of a cylindrical tungsten 
bulb of high power whose 
rays are refracted through a 
heavy triangular prism of 
glass so as to light 
a large area on the 
bottom of the 
stream, The light 
is said to be of 
such intensity 
that the river bot- 
tom may be plain- 


ly Vv i s i b 1 e to Using the New Police Harbor 


ft., and will be partially il- 
luminated in depths ranging 
from 20 to 30 ft. The light 
is of especial value in Chi- 
cago, because of the large 
number of accidents that oc- 
cur in the Chicago River 
where the water is very dirty, 

The boat which carries the 
light is 35 ft. long and 10 ft. 
beam, and is supplied with a 
40-hp., 4-cyl. motor capable of 
driving it at a speed of 15 
miles an hour. 

Two police crews of four 
men each, working on 12- 
hour shifts, will man the lit- 
tle motor craft. Day and 
night they will patrol 47 miles 
of river and 27 miles of lake 
frontage. 

The boat is not only in- 
tended to facilitate the recov- 
ery of dead bodies—it is 
equipped for rescue and re- 
suscitation work as well. In 
the little cabin is a hospital 
cot which can be drawn out 
from a slide in the 
stern. Then the 
seats are folded 
back and there is 
ample room to 
work over an ex- 
hausted person. A 
first-aid set is ina 


Patrol's Submarine 


Searchlight to Hunt for Stolen Property or for the cabinet at one side 


depths of 18 to 20 


Bodies of People Who have been Drowned 


of the cot. 
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PERGOLA FORMED OF 
CONCRETE TREES 
Concrete was used in the garden of 


a home in Oakland, California, in the 
creation of a pergola of artificial tree 


TAG POKER: A GAME FOR 
AUTOISTS 


“Tag poker,” the fundamental rules 
of which are the same as in the regu- 
lation card game, as far as pairs, 
threes, four of a kind 


and straights are con- 
cerned, is a new and 
ingenious diversion for 
autoists imbued with 
“sporting blood.” 

It is played as fol- 
lows: The owner of the 
car and a friend or sev- 
eral friends are out for 
a ride, and “just riding” 
has grown a little mo- 
notonous. One of the 
party agrees to take the 
tag of the first car 
which whizzes by, and 


An Artistic California Pergola Formed of Concrete Imitations of Dead 


Tree Trunks and Branches 


trunks and branches, The imitation of 
scaly bark and straggling limbs of old 
dead trees is excellent, and a few 
clinging vines help to deceive the cas- 
ual observer. The garden is lighted 
at night by electricity, the electric 
bulbs protruding from knots in the 
concrete branches. 


FLIES AT SPEED OF THREE 
HUNDRED MILES AN HOUR 


The frigate bird has been known to 
fly between widely separated points at 
a speed of 300 miles per hour, accord- 
ing to the Maritime Review. The 
largest of these birds, with a weight of 
only 8 lb., are credited with wing spans 
of up to 16 ft., a proportionately 
greater spread than has as yet been em- 
ployed in any aeroplane. When this 
highest speed of bird flight is equalled 
by the aeroplane, it will require only 
six hours to fly across the Atlantic 
Ocean by the shortest courses, from 
Ireland to Newfoundland, or from Li- 
beria to Brazil. It is probable, how- 
ever, that such speeds are attained 
even by the birds only with the aid of 
favoring winds, 


the others in the party 
select other passing 
cars until all are pro- 
vided. A car passes, all in the party 
crane their necks to catch the number 
on its license tag, and the number is 
duly recorded. It may be, for example, 
2,838. This is the first player's hand, 
and consists of a pair of eights. The 
next player selects a car before it is 
near enough to ascertain the number, 
and the number, for instance, proves to 
be 1,191, which gives him a hand of 
three ones. The player getting the 
highest hand, of course, takes the pot. 


MINE-SOWING IN TIME 
OF WAR 


The destructive record of mines in 
the Russo-Japanese war has resulted 
in this instrument of destruction com- 
ing into its own again. Several British 
cruisers have recently been converted 
into mine layers, and the next war will 
probably find “mine-sowing” upon the 
sea generally practiced. During re- 
cent maneuvers of the British fight- 
ers as many as seven mine-laying ships 
accompanied the fleet to sea. Six trawl- 
ers, converted into mine sweepers, as 
the vessels which search for mines are 
called, also accompanied the fleet. 
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MOTION -PICTURE MACHINE USES GLASS PLATES 


A motion-picture camera which also serves 

as the machine for projecting the pictures on 

: the screen, and which uses giass plates instead 
of films, the whole outfit being especially con- 


The Glass Plate 
Motion-Picture 
Camera and 
Projecting 
Machine 


structed for the purpose of en- 
abling the amateur to take 
and display such _ pictures 
safely, is meeting with much 
favor abroad, 

Having the appearance of 
an ordinary camera, the ma- 
chine contains a magazine of 
18 plates, on each of which 
162 exposures may be made. 
The portions of each plate 
are consecutively exposed by 
the turning of a crank, which 
also operates the shutter, 
causing it to open and close 
at the proper intervals and 
with the proper speed to pro- 
A Plate Having 162 duce motion 

pictur es, 
rhe e X p O- 
* Giass sure of the 
plate begins 
at the upper 
left-hand 
corner and 
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continues toward the right in the top 
row until, as is shown in the illustra- 
tion, the ninth picture is taken, then 
the plate automatically moves upward 
the necessary space, the tenth view 
appears immediately below the ninth, 
and so on, row after row. When the 
plate is filled with pictures it is auto- 
matically moved out of the way and a 
new plate substituted without the least 
interruption. During this operation 
an index on the outside of the camera 
informs the photographer on which 


plate he is working. If all the 18 
plates are used, a total of 2,916 indi- 
vidual views will be obtained. 

The developing of the plates is done 
in the ordinary manner, but, if con- 
taining pictures of the same series, all 
plates should be developed at the same 
time to insure uniformity. 

To project the pictures, the plates 
are placed in the camera in their 
proper order, a projecting lantern is 
placed behind the apparatus, and the 
crank is turned, 


COMBINED DECOY REEL AND 
BALANCE 


A game decoy that is a combined 
reel and balance is the clever inven- 
tion of a Chicago hunting enthusiast. 
A reel of gal- 
vanized iron 
upon which the 
sinker rope may 
be wound, acts 
also as the bal- 
ance of the de- 
coy. The reel is 
absolutely simple, with no chance for 
tangling the line, also permits 
the sinker to be lowered to any depth 
without unwinding the whole cord, as 
is the case in the old-style decoys. 
This saves much time in setting out 
and picking up decoys, and does away 
with the irritation of cold fingers and 
chapped hands due to handling the 
rope in the usual type. 


REMARKABLE AEROPLANE 
SPEED PERFORMANCE 


Still the speed record of the aero- 
plane improves, the newest figure be- 
ing 10514 miles an hour, set by Jules 
Védrines on July 15, at an aviation 
ground near Paris. The duration of 
the flight was 1 hr. 6 min., during 
which time there was covered a dis- 
tance of 12414 miles, measured around 
a course of six miles in length. One of 
the circuits was made at a speed of 
better than 106 miles per hour, and, be- 
cause of the distance lost in keeping 


well away from the mark towers at the 
corners, it is believed that the speed 
would have been not less than 120 
miles an hour in straight-away flying. 
The machine was one of the new 
straight-winged Deperdussin mono- 
planes, with a pronounced streamline 
body, propelled by a 140-hp. Gnome 
motor, The new mark was set in the 
elimination trials to select a Gordon- 
Bennett racer for the competition in 
Chicago this fall. Prévost, Védrines’ 
nearest competitor, made the distance 
at an average speed of nearly 102 miles 
per hour, while Frey averaged better 
than 90 miles per hour. 


SMALLEST ROLLER SKATES 
IN THE WORLD 


The roller skates recently made for 
one of the little people appearing in a 
midget exhibi- 
tion in England 
are claimed to be 
the smallest ever 
made for actual 
use. One of the 
skates is shown 
standing on a tea 
cup of the after- 
noon-tea size, 
and its smallness 
can readily 
judged, yet they 
are of the lat- 
est type and de- 
signed to carry 
their user around 
the stage at a considerable speed. 
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A*® enemy to the skyscraper has 
been brought to public notice in 
the last few months, that may result in 
some disaster, if means are not 
promptly taken to guard against it. 
It has an old name, electrolysis, and its 


results are the electrolytic corrosion of 


the water and gas pipes and all steel 
and iron bodies that are in contact 
with the. damp earth, along which 
stray electric currents may travel seek- 
ing an easy way of return to their 
source, the power house. 

For years electrolysis has been the 
friend of man and until now it has been 
his servant. Just now it seems to be 
his master and has passed from his 
control. The brightest 
minds in the electrical world 
are grappling with the prob- 
lem of protection of our steel 
buildings and bridges from 
the insidious attacks of this 


w 
subtle enemy—the result of ne 
the almost universal electri- | te 
fication of our street rail- 
roads and power utilities. & 


A stray electric current 
having once entered the pip- 


© -ELECTROLYTE 
SULPHATE OF COPPER) 


-demic that may find its source in the 


contaminated water supply. Both may 
result in loss of life and damage to 
property. 

Electroplating has been carried on for 
years by that quiet transfer which takes 
place between two metals of different 
electric polarity connected by a liquid, 
or an electrolyte as it is called. A cur- 
rent of electricity will always flow 
from a point of higher po- 
tential to one of lower, pro- 
vided a conductor connects 
the points, just as water will 
flow from a higher to a 
lower level through a con- 
necting pipe. And when a 
current of electricity passes 
from one metallic body to 
another through an electro- 
lyte, some of the former or 
positive metal is carried to 


_COPPER-A ODE 


ing systems of any city will — 


the electrolyte solution and 


find its way to every steel 1 Thi arcancenent Bere from the solution a metal is 

structure and pipe line in Only When Current is Sup- deposited on the negative or 
plied from an Outside Source, 

that city and is farther be- the Anode Being Corrodedand receiving metal, New metal 


yond control than any epi- 
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Depositen’ on the Cathode is thus taken up by and de- 
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WATER - PIPE 


Electric Current from Power House over Trolley Wire and Pole to Motor and Rail Leaves the Latter at Defective 
Joint, Jumping to Water Pipe and Back to Rail Again, Thus Causing Electrolytic Corrosion of Pipes 


posited from the electrolyte, and the 
process has been called electrolysis. 
The two metallic substances from 
which the current starts and toward 
which it flows are called the electrodes 
and must be of different potential. 
Potential corresponds to pressure in 
any hydraulic system and a difference 
of potential, measured in volts, pro- 
duces a flow of electric current. 

The flow is always from the positive 
to the negative pole in any system of 
conductors and electrolytes, and cor- 
rosion takes place only at the point 
where the current leaves the metallic 
body, that is, at the positive pole. 

The electric current that 
gives rise to corrosion may 
be generated in_ several 
ways. It may be the result 
of chemical decomposition 
as in a battery itself, or it 
may be produced far away 
from the locality where elec- 
trolysis takes place, as isthe | | 
case in cities where the | | 
source is the power house 
of the street railroad or fF 
power system. Here the 
current starts out from the 
positive brush of the gener- 
ator, goes through the over- 
head trolley to the motor of 
the car where it does its 
work and returns by the Corrosion 


Current-Generating Cell, 
in Which Electrolytic 


Takes Place 
‘ Spontaneously, the Zinc 
rails, but if, perchance, it Becoming Corroded and 


1 P 
meets an imperfect bond or Ms Deposited 


rail joint, it leaves the rails and jumps 
to the water pipes through the damp 
earth. When it leaves the pipes and 
jumps to the rails again, iron is carried 
along with it. It is to the stray cur- 
rents jumping from one conductor to 
another of different potential that 
damaging electro-corrosion is due. 
Chemical dissociation always takes 
place where the current leaves the 
conductor and at these places the 
greatest damage is done. 

The rate at which iron is carried 
from an electrode has been known for 
years, the amount depending upon the 
strength of the current. not upon 

. the voltage, and is equal to 
slightly over a gram (about 
151% grains) for each am- 
pere hour the current passes. 
Four hundred and fifty am- 
peres will therefore carry a 
pound of iron from a water 
pipe into the damp soil sur- 
rounding it per hour. Con- 
crete is a much better con- 
ductor than damp earth and 
it is not imagination to say 
that pounds of steel are be- 
ing carried from the bases of 
the steel columns support- 
ing our high office buildings 
to the damp earth and con- 
crete in which these bases 
are buried. In a series of 


tests recently made in Chi- 
cago, it was shown that 251 
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“ Negative Booster,” One Remedy for Electrolytic Corrosion, But Incomplete as Saving Only That Part of the 
Piping behind the Connection to the Booster, Stray Currents Leaving the Pipe at Preceding Joints 


amperes were flowing out of a State laws of Faraday, formulated years 
Street building over a 3-in. gas pipe, a ago, stated the amount of iron 
6-in, water pipe, and from the steel of deposited by an ampere hour, the 
the building to the tunnel rails, con- results have often been questioned. 
nection having been made between 
the latter by a copper cable. The 
maximum voltage found, as shown 
by the recording voltmeter, was 
eight volts. At the same time in- 
dications were to the effect that 
sometimes no less than 475 am- 
peres flowed out of the building in 
one hour, or, in other words, that 
electrolytic corrosion 
would be eating away 
the steel which came in 
contact with the damp 
earth at the rate of over 
a pound per hour. 

The water and gas- 
pipe man is well aware 
of the current his pipes 
are carrying, for sparks 
will occur when he sev- 
ers a_ pipe, leaking gas 
will be lighted in the 
trench when pipes are 
broken, and shocks to 
his system by the cur- 
rents he interrupts 
have become a com- 
mon thing with him, A 
voltmeter will indicate 
a difference of poten- 
tial electrolysis / 
surveys are being made by many of Recently, however, extensive ex- 
the more progressive cities. While the periments have been carried on at 


Diagram Showing How Stray 
Currents may Jump from Elevated, 
Street-Car or Tunnel Rails to the 
Steel Skeleton (1) of a Modern Build- 
ing and Thence to Water (2) andGas 
(3) Pipes, at Each Jump Weakening 
the Part It Leaves by Carrying Away 
Particles of Iron, Which may Amount 
to as Much as a Pound cr More an 
Hour. 
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Stevens Institute of Technology, drainage system whereby a metallic 


Hoboken, N. J., with various pipes 
buried in damp soil, and the con- 
clusions have been reached that the 
amount of corrosion is at least equal 
to and generally greater than the 


Four-Inch Cast-Iron Water Main, Ruined by 
Electrolysis, Taken Up at Richmond, Va. 


amount given by Faraday (1.04 
grams per ampere hour). It was also 
determined that the loss is independ- 
ent of voltage and that less than one 
volt can produce corrosion. Cast iron 
is less liable to corrosion than wrought 
iron or steel. In these experiments 
soil of two kinds was used and the 
work was carefully conducted over a 
long period, 

Several remedies have been  pro- 
posed to counteract this corrosion and 
all are in use in various cities with 
varying results, The vital point in 
them all is to prevent the jumping of 
the current from the metal to the damp 
soil. The most natural remedy is the 
overhead return for the current, which 
system is in operation in Washington, 
D. C. Here a double trolley wire is 
used and no current enters the rails or 
escapes to the earth. A great increase 
in cost of installation and a lack of 
convenience in operation goes with 
this remedy, and street-railway com- 
panies are naturally opposed to it 
while the water and gas companies 
favor it. 

A second method is by a current- 


connection is frequently made between 
underground pipes and the return 
rails, so that the current has a low re- 
sistance path to follow and will trav- 
erse this return cable rather than 
jump from the metal to the soil. In 
this method the steel work of a build- 
ing is connected to the water pipes by 
a large cable and the pipes are con- 
nected to the rails so no large potential 
is allowed to accumulate, and no jump- 
ing takes place from the steel to the 
concrete footings and the damp soil. 

A third remedy, and the one pro- 
posed for Chicago, is the “negative 
booster,” in which the potential in the 
pipes is reduced by mechanical means. 
This system is in use in Glasgow, a 
generator being installed for every 
1,000 amperes’ output of the feeding 
stations, and cuts the difference in po- 
tential down to less than a volt, which 
in a great measure overcomes this cor- 
rosion. This measure is an expensive 
one to install and is not a complete 
one, making conditions worse in pipes 
not connected with the system. 

The alarm over electrolytic corro- 
sion is not new, but has recurred at 
intervals since the electric railroad 
came into use. Each time stronger 
evidences of its work have come to 
light and have demanded attention. 
The damage to water and gas pipes 
have compelled attention to remedies. 
No examples of great damage to steel 
structures are obtainable, but certain 
it is that the conditions are right for 
this eating away of supporting steel 
in contact with damp soil, for it is 
likewise true that great currents are 
traversing these columns, and com- 
mon safety and prudence demand pro- 
tection against this enemy of modern 
civilization. 


LENDING DISHES AS AN ADVERTISING SCHEME 


An ingenious method of advertising 
adopted by the gas company in Balti- 
more, Md., is the lending of dishes for 
ladies’ luncheons, church affairs, and 


lodge and society entertainments at 
which refreshments are served. The 
emblem of the company, which is a 
shield bearing the words “Cook with 
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Gas,” appears on each dish. Paper 
napkins, bearing the company’s em- 
blem are also provided. 

This clever publicity idea is said by 
the officers of the company to be very 
effective, and one which is greatly 
appreciated by patrons. The dishes 
lent by the company were made to 
order and consist of white hotel china. 
They include 200 large and 200 small 
plates, 200 individual 
butters, 200 medium- 
sized cups, 200 sau- 
cers, 400 vegetable 
dishes, 60 large and 


A Racing Sand 
Yacht on the 
Dutch Coast 


DUTCH SAND YACHT 


Sand sailing is a sport more or less 
enthusiastically indulged in on the 
beach of the North Sea near Scheven- 
ingen, Holland. The four-wheeled sand 


36 small bakers, 200 
fruit saucers, 200 in- 
dividual meat dishes, 
36 large meat dishes, 
60 covered sugar 
bowls, and 60 cream 
pitchers. 

A set of such china 
can be bought at an 
outlay of a few hun- 


dred dollars, and the 
expense of a neces- 
sary supply of paper napkins is very 
small. Breakages, which are compara- 
tively few, are replaced immediately, 
by the company. 


BASEBALL APPLIED 


A new amusement device, which 
adapts some baseball ideas to a spe- 


Playing the New Baseball Game 
on a Billiard Table 


cially arranged billiard table has just 
been placed on the market, On top of 


craft are schooner-rigged, carrying a 
regulation mainsail having reefing 
points for shortening sail in stormy 
weather, and two staysails. 


TO BILLIARD TABLE 


the table, in the relative positions or- 
dinarily occupied by baseball players 
on a regular diamond, there are minia- 
ture figures of players over a series of 
pockets, The face and sides of these 
pockets are cushioned and are so de- 
signed that the balls enter the pockets 
quickly and quietly. On either side of 
the table and in the rear, there are 
pockets indicating “singles,” “triples,” 
“home runs,” and “fouls.” The bat- 
ter’s box is near the front of the table 
where an average-size billiard ball is 
placed and then caromed off a triangu- 
lar rubber home _ plate which is 
mounted on a spindle. This plate re- 
volves when hit by the ball, giving the 
player a constantly changing shot 
which makes the game very scientific. 
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A BARN BUILT OF WORLD'S 
FAIR WRECKAGE 


On Cottage Grove Avenue, just be- 
yond the southern city limit of Chi- 
cago, is a barn which owes its curious 


A Barn Built of Odds 
and Ends of the 

World's Fair 
Buildings 


appearance to the fact that many odds 
and ends of the Chicago World's Fair 
buildings contribute to its make-up. 
The windows belonged to one of the 
German buildings. The top of the 
structure is used as a pigeon roost. 


ARTICLES GLOW IN ULTRA- 
VIOLET RAYS 


Interesting experiments with the 
ultraviolet rays recently were made by 
a German physicist which he relates in 
a report made to a society of physical 
experimenters. In conducting the ex- 
periments he made use of an improved 
“filter,” evolved by himself,—a device 
which excludes almost entirely the 
visible rays of the spectrum. Among 
the noteworthy effects produced was 
the glow or fluorescence exhibited by 
certain substances used by the experi- 


menter. The majority of substances, 
in fact, shine when acted upon by the 
ultraviolet rays. Porcelain and metals, 
when free from oxides, are among 
these. The human body, also, is fluo- 
rescent under the influence of the light. 
Bluish-white light is radiated from a 
paper or linen screen when either is 
placed in the cone of ultraviolet rays 
in a dark room, This is defined not as 
the “color” of the ultraviolet rays, but 
as a secondary light, which is proved 
by the fact that if a sheet of white 
porcelain is placed before the screens, 
the porcelain does not shine similarly, 
but bears resemblance to black velvet. 
The surface of a hard boiled egg, cut 
in two and exposed to the rays, shows 
varied colors. The shell shines red- 
dish-white, the ‘skin’ bluish-white, 
the albumen citron-yellow and _ the 
yolk dark yellow. The muscle tissues 
of a veal cutlet appear brownish-red, 
the gristle an intense blue-violet, the 
bones whitish-blue, the fat yellow and 
the sinews and skin white. Very 
marked fluorescence is exhibited by 
the human body. Frequently the 
hands appear whitish-blue, dark hair 
shows gray, and the lens and cornea 
of the eye and the natural teeth a 
bright whitish-blue. The unnatural 
white of false teeth becomes black. 
Rouge or other preparations on the 
skin are betrayed by the rays. Artifi- 
cial gems may be distinguished from 
the genuine by aid of the mystic light. 
Differing types of glass have various 
forms of fluorescence. The entire mass 
of paraffin wax is disclosed in intense 
blue. Practical use of the luminescent 
analysis, it is believed, will be found 
in mineralogical and botanical re- 
search work, 


TILTING CONTESTS 


Water tilting is a sport enjoyed in 
many countries, our own included, and 
is usually one of the most interesting 
of the minor features of water carni- 
vals. The illustration shows a tilting 
contest in the swimming tank of the 


ON THE WATER 


Bath Club, which is the fashionable 
swimming club of London. The boats 
used for tilting are flat-bottomed 
punts, each of which carries a paddler 
as well as a “water knight.” The tilt- 
ers are dressed in a costume reminis- 
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A Water Tilting Match 
in the Tank of Bath Club, 
London's Fashionable 
Swimming Organization. 

The Paddlers are Driving = 
the Boats to the Attack - 


cent 


of “ye olden times,” while the 
paddlers are in ordinary bathing suits. 
The tilting lances are long limber 
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staffs bearing a ball of 

soft material at the end. 

The tilter who first succeeds 

in forcing his opponent into 

the water by either pitching 

him into the water from the 

boat or by upsetting the boat 
wins the bout, 

The type of 

boats and lances 

used in tilting dif- 

fer somewhat in 

different coun- 

tries, and even at 

different clubs or swimming 

organizations. Water tilt- 

ing in France is often done 

in the open, and even on the 

river Seine. In a_ recent 

tilting match held there, the 

wielders of the tilting lances stood on 

platforms erected on the bows of long 

rowing barges, which were driven to- 
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ward each other by as many as six 
rowers to a boat. The tilters carried 
shields with which to protect them- 
selves from the lances, and ward off 
the blows. Water tilting in America 


ELECTRICAL HEATING PAD 
FOR EAR AFFECTIONS 


Inflammatory affections of the inner 
ear are accompanied by intense pains, 
which cannot easily be relieved except 
by continuous application of heat. Hot- 
water compresses are not very effi- 
cient, because of the necessity of 
changing, but by means of the electric- 
ally heated pad, a recent German in- 
vention, constant or graduated heat 
can be applied continuously for any 
length of time. The heating element 
is inclosed in the ear pad, and in order 
to vary the heat, two lamps are con- 
nected into the circuit, which by a spe- 
cial switch can be arranged either in 
parallel or in series, and one or both 
entirely excluded. 


MONOPLANE STANDS ON 
ITS HEAD 


While making a flight at Norwalk, 
Ohio, with a monoplane of his own 
construction, Ralph Cole met 
with a peculiar accident in which 
the machine figuratively stood 
on its head without doing itself or 
its operator any damage. The mono- 
plane tipped up while on the ground. 
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is usually done with light canoes, one 
man paddling the canoe and the other 
standing as best he can in such an in- 
secure craft. Quite often both canoes 
upset at the impact of the lances. 


TIGHTENING ONE’S BELT 
TO REDUCE HUNGER 


Investigations recently completed by 
Prof, Rudolf Lennhoff, to ascertain in 
what manner constriction about the 
body in the region of the stomach les- 
sens hunger, have, according to re- 
ports published in German papers, led 
to the interesting result that the plan 
sometimes followed by hungry tramps 
and others, of tightening the belt is the 
correct and scientific manner of accom- 
plishing the desired result. 

Metallic substances were mixed with 
solid food, such as potatoes, and fed 
to men. The X-ray revealed that a 
contraction of the stomach took place 
and a relatively small quantity of the 
food proved sufficient to satisfy the 
appetite. When liquid food was given, 
the contraction was considerably less 
and a larger quantity was necessary 
for satiation. Another experiment, in 
which the liquid food was introduced 
through a tube, showed that twice the 
quantity was required to produce 
satiety. The conclusion was that 
the stimulus of swallowing by re- 
flex action caused contraction of the 
stomach and produced a_ lessened 
sense of hunger. This suggested that 


CLedgers dis - 
covered at Palos, 
S pain, indicate 
that the voyage 
of Columbus 
which resulted 
in the discovery 
of America cost 


artificial pressure 
over the stomach 
by means of a 
belt, a common 
expedient of 
the tramp, might 
produce the ef- 
fect, and this 


$7,500. 


The moving-picture machine has in- 
vaded the sacred precincts of the Vat- 
ican in Rome, the Pope having been 
recently entertained with a moving- 
picture show, 


A Monoplane That Tipped Up on End without Damage 


proved to be the 
case. In order 
to eliminate the effect of suggestion, 
the experiment was tried on insane 
persons who were allowed to eat as 
much as they pleased. During the ex- 
periment they ate less, satiation occur- 
ring sooner, 
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A MONUMENTAL STAIRWAY UP MONTMARTRE 


The last vestige of the old Mont- 
martre district of Paris, which has been 
inhabited from times immemorial by 
the Apaches and 


The cost of the improvement is esti- 
mated at $500,000. Exceptional diffi- 
culties have to be met in the construc- 


rougher element of 
Paris, and, lately, also 
by art students and fol- 
lowers of art who tired 
of the old “Quartier 
Latin” or were driven 
out of it by extensive | 
municipal changes, will 
soon have disappeared. 
The final link in the 
scheme for the beauti- 
fication of the heights 
which bear the name 
“Montmartre,” is the 
construction of a mon- 
umental stairway up 
its side from the public 
square which flanks its 
south declivity. 


The stairway will 
lead to a “Chateau- Monumental Stairway and Water 3 

d Eau (water palace) AR alace on the Side of Montmartre, Paris r 


below which will be a 


circular garden planted 
with trees. The water palace will con- 
tain three fountains and have a roof 
garden on its top. 


tion of the foundations, due to the lack 
of solidity of the soil in this portion of 
the hill, 


TERRIER ADOPTS A 


An odd example of maternal affec- 
tion displayed by a dog toward a 
brood of incubator chicks comes from 


A Fox Terrier Contentedly Allowing Her Adopted 
Brood of Chicks to Cuddle under Her Body 
or Perch Upon It 


BROOD OF CHICKS 


Long Beach, Cal. The fox terrier 
takes care of the brood like a moth- 


‘erly old hen, trying to keep them 


warm with her body and being most 
solicitous that they do not stray 
away. Any attempt to handle her 
adopted family, is resented by the dog, 
and when a chick succeeds in straying 
away she lifts it tenderly in her mouth 
and brings it back to the box, 


The Royal Society of London, or 
“The Royal Society for the Improve- 
ment of Natural Knowledge,” as it was 
called in its charter from King Charles 
II, celebrated the 250th anniversary of 
its organization in London, July 15. 
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OCEAN SHIPS TO HEAR THE PRESENCE OF ICEBERGS 


Taking his lesson from the bat, 
which has the faculty of avoiding ob- 
stacles in a degree of darkness that 
renders eyes useless, Sir Hiram Maxim 
proposes to equip ships with a mechan- 
ical apparatus which will perform a 
function of like nature. 

“When a bat flies about in total 
darkness, the beat of its wings,” says 
Maxim, “sends out a series of pulsa- 
tions or waves. These waves strike 

gainst all surrounding objects, and 
are reflected back and received by the 
sensitive organs which form a part of 
the bat’s face. The extremely delicate 
nature of the wings, together with the 
sensitiveness of these organs of a 
‘sixth sense,’ enable it to judge the dis- 
tance to any object by the lapse of 
time between the 
sending and the re- 
ceiving of these \ 
very faint 
waves.” 


The apparatus Maxim has devised to 
provide ships with this same sixth sense, 
mechanically, comprises a device tor 
producing and sending out the neces- 
sary air waves; another, for receiving 
back the reflected waves and making 
them reveal their presence by ringing 
bells, and a third, for recording the 
amplitude of the waves. The first con- 
sists of a modified form of siren, using 
high-pressure steam, and producing 
powerful air waves having a frequency 
of 14 or 15 vibrations a second. Waves 
of such low frequency cannot be heard 
by the human ear, but, being of grea 
amplitude and power, they will be able 
to travel great distances, and on strik- 
ing any object will be reflected back in 
the same way as sound waves, though 
the echo will be as inaudible as the pri- 
mary vibrations. The siren would be 
provided with a trumpet mouthpiece 
and be so mounted that it could turn 

in any direction. 
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The receiver, which may be consid- 
ered as an artificial ear, consists of a 
diaphragm of rubber and silk, about 4 
ft. in diameter, stretched tightly over a 
drum-shaped cylinder, and so arranged 
that the air pressure would always be 
the same on both sides of it, irrespec- 
tive of the blasts from the siren. The 
vibrations set up in this diaphragm by 
the reflected waves are caused to close 
a series of electrical circuits, each con- 
taining an electric bell of different 
pitch. Feeble waves, such as would 
be reflected from a large object at a 
considerable distance, or small objects 
near at hand, would cause only slight 
vibrations of the diaphragm, and thus 
would close only the first electric con- 
tact, thereby ringing the first or small- 
est bell. Larger and nearer obstruc- 
tions would close a second contact and 
ring a larger bell, and so on, thus giv- 
ing warning of danger. 

The recorder, forming the third part 
of the apparatus, is simply an arrange- 
ment to give a written diagram of the 
disturbances of the air. 
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UNUSUAL COMBINATION OF 
TRACTION METHODS 


The harbor board of Altona, Ger- 
many, recently solved a difficult trans- 
portation problem by combining old 
and new traction powers in an ingen- 
ious. way. 

Merchandise discharged at the port 
had to be transported over two roads 
of rather steep grade. The only avail- 
able wagons were horse-drawn, and 
the task soon proved beyond the 
horses, The difficulties were overcome 
by installing a trolley line and coup- 
ling a trolley-tractor in front of the 
line of horse wagons; and the unusual 
train easily negotiated the hill, The 
pole of the tractor is flexibly attached 
so that the train can get out of the 
way of meeting traffic, the roads being 
trackless. 

The system is now a permanent in- 
stitution and trolley-tractors thus con- 
vey some 200 loaded horse wagons 


daily, averaging 5 to 7 tons in weight, 
up the incline, 
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Strike an 


Mounted on the Bridge. 
Left Shows the 


Mechanical Ears 


The Air-Wave-Producing Siren 
Mounted on the Bow of an Ocean 
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When These Waves 
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Obstruction They are Reflected Back and | 
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ASBESTOS FURNISHINGS ON 
GERMAN BATTLESHIPS 
Asbestos has recently been intro- 


duced into the German navy as a ma- 
terial for the interior finish of cabins, 


Officer’s Cabin of a German Warship Furnished with 
Asbestos Furniture, and with Walls, Ceiling, and 
Even Picture Frames of the Same Material 
passageways, and the like, and as 
furniture. It is said to combine the 
advantages of wood and iron with- 
out having their drawbacks. It is 
as cheap or cheaper, and its chief 
feature is, of course, that it is abso- 

lutely unburnable, 

In one of the illustrations is shown 
an officer’s cabin done completely in 
asbestos, the walls, ceiling, furniture, 
and even the picture frames being of 
this material. For the sake of ap- 
pearance the asbestos has a facing of 
very thin, polishedwood, which may 
be finished in any color desired. 


Tests have shown that the facings of 
wood will not burn when exposed to a 
hot flame, owing to the nearness of the 
asbestos. 

The asbestos walls will transmit 
neither sound, strong vibrations, 
dampness nor heat. The use of it in 
construction work and furniture mak- 
ing is said to present no difficulty, as 
it can be sawed, planed, drilled and 
nailed like wood. 


HYDROELECTRIC POWER FOR 
PANAMA CANAL 


The surplus water at Gatun Lake 
will be used to supply electrical en- 
ergy for the Panama Canal Zone, the 
hydroelectric station being situated ad- 
jacent to the north wall of the Gatun 
spillway. The building will be con- 
structed of concrete and steel, and will 
be of a design suitable for a permanent 
power house in a tropical country. The 
dimensions of the building are such as 
to permit the present installation of 
three 2,000-kw. units, and provision is 
made for the future installation of three 
additional units of similar capacity as 
they are required. 

From the storage in Gatun Lake, 
there will be available sufficient water 
to warrant such an installation. The 
average head throughout the year will 
be approximately 75 ft., the elevation 

of the tailrace 
~ being about 8 ft. 
above sea level. 
During the rainy 
season, water 
will be plentiful 
and must be 
wasted over the 
adjacent spill- 
way. Even dur- 
ing the dry sea- 
son water will be 
extremely abun- 
dant for several 
years, until such 
time as the traf- 
fic through the 
A Cabinet Made of Asbestos Canal approach- 


Faced with a Thin Layer 
of Polished Wood es full capacity, 
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IMPROVED METHODS OF “PEARL FARMING” 


Pearl Divers Going to ' : >" Work at the “ Pearl Farm” 


adapta- 
tion of an 
old idea. 
Then he 
secured gov- 
es ernment patents 
me on his method and has 
Meer just now placed the 
eee farm on a commercial 

basis. 
Ky, This unusual farmer 


A progressive son 
of Japan has worked Bs . 
out the most efficient Bee 
way of produc- ns 
ing “culture : 
pearls” at a 
profit while 
scientists of 
Europe and 
America were 
still studying the 


question. He is makes a bed for his 
a Mr. Mikinoto crop, first in the 
and the pic- gr” ~ shallows of 
tures show > . 


the bay where 
the larve of 
the pearl oys- 
ter abound dur- 


some of the 
activities at 
his pearl- 
oyster farm 


A —— ing the months 
off the island of July and 
of Tatokuyia in August. He 

stones to which the 
imperial 


oyster spat naturally at- 


Iniversity, 
tach themselves. Then his 


Japanese Women Divers Classifying Pearl Oysters 


Mikinoto spent several years in costly diving women transplant the young 
experiments before he developed his oysters to deeper waters to protect 
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them from the cold. Here they lie on™ 


carefully prepared beds until in their 
third year they became full grown, and 
have firmly attached themselves to the 
stones by means of “necks” which they 
secrete, 

At this time the diving women bring 
the mollusks to the surface and they 
undergo an operation. A small seed 
pearl is introduced into the center of 
the shell. Then the oysters are re- 
planted in the bed and left alone for 
four years. When they are’ again 
brought to the surface it is found that 
the seed-pearl nucleus has been cov- 
ered with many layers of “naore,” a 
secretion of the mollusk, and the large 
brilliant translucent pearl of commerce 
has been formed, 

But the process is not as simple as it 
appears. During the seven years that 
the farmer must wait for his crop to 
mature, a large percentage of the 


oysters die. The oyster beds are raided 
by such enemies as the octopus and 
the starfish. Occasionally the “red 
current” sweeps over them and in a day 
destroys the entire crop. At all times 
the farmer must keep his oyster bed 
free of “miruno,” a seaweed which will 
smother the crop. 

Women divers trained from girlhood 
to long immersions in the sea are en- 
gaged at 20 cents a day to care for the 
farm. In this work they wear nothing 
save a head cloth, a white shirt and 
diving goggles. At each dive they can 
gather several oysters and return to 
the surface. A dive occupies about 
one minute, and a day’s work is from 
four to six hours. An expert can read- 
ily gather 500 oysters a day in a depth 
of water ranging from two to six fath- 
oms. To keep at the work for a day, 
they must frequently come up and 
warm themselves at a fire. 


AUTO SIGNBOARD ANNOUNCES AEROPLANE EVENTS 


It is often difficult for spectators at a 
big aviation meet to keep track of the 
different entries and know just which 
airman and machine rises at a certain 


time. The officials of the Paris-Amiens 
aerial race, which was recently run in 
France, however, evolved a system of 
notifying spectators in which an auto- 


An Automobile Signboard Used to Announce Events at a French Aviation Meet 
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mobile played a prominent part. When 
a flight commenced, the name of the 
airman or airmen, the type of aero- 
plane, and the time the flight started, 
were marked on a blackboard which 
was displayed in an automobile driven 
along the line of spectators. 


FIREPROOF MAGAZINE FOR 
REWINDING FILMS 


A rewinding machine for motion 
pictures that is absolutely fireproof is 
the latest patent of a large film-man- 
ufacturing company. ‘The machine 
consists of a magazine of -in. 
seamless sheet steel, 30 in. long, 15 in. 
high, and 3 in. wide, inside of which 
are placed the two film reels. When 
the door of this magazine is closed 
and latched, the motor pulley may be 
started and the film rewound without 
any danger of fire. The motor is 75 
hp. and will wind 1,000 ft. of film per 
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minute at a cost of three cents per 
hour for electricity. The film so re- 
wound by power is tighter and more 


View of the Fireproof Magazine for Rewinding 
Motion-Picture Film, with the Door Open, 
Showing the Interior 


regularly wound than when it is 
drawn up by hand, thus lessening the 
number of scratches that are so objec- 
tionable in a “rainy” film. 

The machine is of such a convenient 
size that it may easily be put in the 
operator’s room of the motion-picture 
theater, 


TROLLEY-CAR-DRAWN PLOWS CLEAN STREETS 


Clearing the snow from Vienna 
streets in which electric street cars run 
is accomplished by attaching two in- 
genious trailer-plows to a _ plow- 
equipped trolley car, The plow of the 
trolley car throws the snow into the 
path of the first trailer, the first trailer 
throws it into the path of the second, 
and this pushes it into the gutter at the 
edge of the pavement, 
thus cleaning the 


two barely overlapping. The drawbar 
of the second trailer, which is likewise 
attached to it at the extreme right side 
of the forward end, is connected to the 
left rear end of the first trailer. Each 


trailer is provided with steering gear 
and wheel similar to that of an auto- 
mobile, so that the operators of each 
can steer them to just overlap the 


street from the track 
to the curb in a single 
operation. 

An idea of how this 
is accomplished may be 


gained from the ac- 
companying  illustra- 
tion of one of the 


trailer plows. The front 
drawbar of this trailer 
is attached to the ex- 


treme right side, so 
that the trailer will 
run, not directly back of the trolley 
car, but at one side, the path of the 


One of the Trailer-Plows Used to Clean Snow from Vienna Streets 


track of the preceding plow, and also 
guide them around obstructing traffic. 
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PRIMITIVE DRAW BRIDGE IN CHICAGO 


The demands of a congested pop- 
ulation have forced the engineering 
department of the city of Chicago to 
resort to pioneer methods of bridge 
building. At Indiana Street on the 
north branch of the Chicago River a 
bridge is operating daily which seems 
clumsy and ridiculous when com- 
pared with the new steel structures 
only a few blocks away, but which 
satisfactorily serves its purpose. 

This bridge connects the Italian 
section of the city with a market sec- 
tion where the fruit and vegetable 


Views of the Curious Draw Bridge over 
the Chicago River, Showing the Bridge 
Closed, the Scow Which Turns the Draw, 
and the Method Followed in Opening It 


venders get their supplies. When the 
old bridge went to pieces the United 
States war department refused to let 
the city build a temporary structure 
until money was appropriated and a 
contract let for the new _ bascule 
bridge. However, the demands of the 
people interested in having some kind 
of bridge at that point finally prevailed, 
and permission for a temporary struc- 
ture was granted. 

The Indiana Street bridge shown 
in the picture accommodates 1,600 
pedestrians daily. It is swung on the 

average of once every half hour to 

permit the passage of vessels. A 

cheap pine scow supports one end 

of the bridge and by paddle wheels 
carries the end around each time 
the river must be cleared. The 

other end of the bridge rests on a 
turntable. An 
electric motor 
is the operat- 
ing  mechan- 
ism, The bridge 
tenders have 
found that the 
paddles of the 
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One of the Latest French “sie? 
Monoplanes, Having a Solid Steel-Tube Body 


pontoon are too low in the water and 
are raising them 18 in. If the pontoon 
could be allowed to float without bal- 
last this would not be necessary, but 
in order to make the floor level of the 
bridge correspond with the level of 
the approach several hundred pounds 
of water must be carried in the pon- 
toon. The control of the motor and 
of the bilge pump is placed in the 
bridge tender’s shelter on the floor of 
the bridge. 

Contractors are now engaged in 
placing the abutments and substruc- 
ture for a new $201,000 bascule bridge 
a few feet upstream from the tempo- 
rary bridge. It will be 18 months be- 
fore the superstructure contractors 
complete the bridge. It will have a 
span of 140 ft. and a roadway suffi- 
ciently wide to accommodate street- 
car tracks and sidewalks. Mean- 
while residents of the district must 
leave a street car on one side, walk 
across the foot bridge and take an- 
other car to their destination. <A 
similar temporary bridge is in opera- 
tion a few blocks away, at Chicago 
Avenue. 


MONOPLANE WITH SOLID 
STEEL-TUBE BODY 


The latest Morane-Saulnier mono- 
plane has a body constructed as a 
solid steel tube, which tapers down 
to a few inches in diameter at the tail. 


The streamline effect is said to be ex- 
ceptionally good, The machine has 
two seats, arranged tandem fashion, 
and is driven by a 100-hp. engine. 


LARGE SHALLOW-DRAFT 
MOTOR CRUISER 


A cruising motorboat, 82 ft. long and 
weighing 90,000 Ib., yet only drawing 
30 in. of water when running at full 
speed, has been constructed for a Min- 
neapolis yachtsman for cruising in 
southern waters. The construction is 
novel, in that it combines a _ tunnel 
stern with a yacht upper body. The 
tunnel construction of the stern, with 
the twin propellers in place, is shown 
in the illustration. One of the particu- 
lar features of the construction of the 
stern is the so-called “chine” piece, an 
awning-like projection from the hull 
which extends well under the water 
line over the propellers and prevents 


The Tunnel Stern Which Makes an 82-Ft. Motorboat 
Draw Only 2% Ft. of Water 
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floating debris from being sucked down 
and tangled up in them. 

With the ordinary type of motorboat 
of 40 ft. or more it is practically im- 
possible to reach the most interesting 
parts of Florida, owing to the shoal 
water. 


A LOUD-SPEAKING AUTO 
TELEPHONE 


A particularly loud-speaking tele- 
phone outfit, by means of which the 
occupant or occupants of a limousine 
automobile may 
give directions 
that will be 
heard the 
chauffeur even 
though  pro- 
nounced without 
raising the voice 
above the con- 
versational pitch, 
is shown in 
the accompany- 
ing illustration. 

The sound- 
receiving end of 
the instrument 
is a little disk 
suspended with- 
in a pocket of 
the upholstering of the car, and is 
connected by wire to a powerful re- 
producer affixed to a _horn-shaped 
megaphone. The apparatus may be 
connected to any 6-volt battery. 


FLIES HIGHER THAN TOP 
OF PIKE’S PEAK 


At Leipzig, Germany, on July 7, 
Hellmuth Hirth set a new aeroplane 
altitude record by ascending to a 
height of 4,420 meters. This is equal 
to 14,501 ft., and beats the previous 
record held by Garros, by 1,673 ft. 
That this sort of flying places moun- 
tain climbing rather distinctly in the 
shade, will be appreciated when it is 
realized that Hirth soared higher than 
the top of any mountain in the United 
States, with the exception of two or 
three in Alaska, 


CULTIVATING A FLY-KILLING 
GERM 


Swatting, tanglefoot fly paper, traps, 
poison, and other methods and devices 
for catching and killing the ubiquitous 
fly, will soon be things of the past, if 
the new fly parasite, just discovered, 
proves as deadly as its discoverers be- 
lieve it to be. 

This new hope of carrying to a suc- 
cessful end a war of absolute extermi- 
nation against the fly is found in the 
discovery by two English physicians, 
Drs. Edgar Hesse of Brunswick Park, 
New Southgate, and S. Monckton 
Copeman of the Local Government 
Board, of a microscopic fungus or 
mold, so small and so fatal to flies, that 
if one fly is inoculated with this germ, 
and then set free, an epidemic disease 
will spread among flies to such an ex- 
tent that the insects will die by the 
thousands and literally drop “like flies” 
in all directions, 

This germ is so small that when 
planted in gelatin or “agar’’—a sort of 
gelatinlike moss—the colony does not 
become visible until billions of de- 
scendants have developed from the 
mother mold, which only requires 
some hours, and then the multitude 
only appears as large as a pinhead. 

It suffices to barely touch this col- 
ony with a sharp needle and then 
scratch a few live flies with its point. 
When set free, these inoculated flies 
will cause an epidemic and contagious 
malady among their kind that will, ac- 
cording to the English scientists, stop 
short of nothing but complete anni- 
hilation. 

The microbic mold is harmless to 
human beings, dogs, cats, and domes- 
tic animals generally. It is therefore 
easy to handle and results in no dam- 
age to anything but these winged pests. 

Although it is too late this year to 
expect much successful experimenta- 
tion with this new fly disease, govern- 
ment bacteriologists have ordered 
many test tubes full of these fly kill- 
ers, and hope before next year to have 
completed trials of the microbe on the 
American houseflies, 
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SEARCHLIGHTS TO GUIDE FISHING DORIES 


Electricity is now rendering a lit- 
tle less dangerous the operations 
of the fishing fleets of the 
North Atlantic coast, whose 
men brave perhaps more 
dangers than any other 
class of workers. An 
electric searchlight— 
a modification of the 
well-known electric 
automobile searc h- 
light—has_ in- 
stalled upon almost 
every vessel of the 
Gloucester and _ T- 
Wharf fishing fleets, 
and although these 
lights have been in 
operation less than a 
year they have al- 
ready been _ instru- 
mental in saving several X 
lives. 

The searchlights take the 
place of flare torches on 
the vessels, and as the , 


With a Brilliant Beam of 
Light, Dory Fishermen on the 
Dangerous Grand Banks may 
Now be Guided Safely Back 
to Their Schooners 


new devices are powerful enough to 

pierce the thickest fog or darkest 

night for a long distance, and at the 

same time are small and _ light 
enough to be carried by hand from 
place to place about the vessel, it 
can readily be understood that 
they are of great value. By long 
experience the fishermen have come 
to know that fog is their 
principal enemy. A 
study of the long list of 
disasters of any past 
a year will quickly prove 
that the majority of 
a deaths and accidents 
have been caused 
by single fishermen 
straying off in their 
dories in the fog. 
As a rule a fisher- 
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man leaving in his dory, even in thick, 
foggy winter weather, carries nothing 
with him but his trawl lines. He has 
been off alone in a dory perhaps a 
thousand times, and has returned to his 
vessel in safety. He may leave his ves- 
sel in clear bright weather, and be- 
fore he finishes his work, which some- 
times takes him several miles from the 
schooner, a thick bank of fog may 
have surrounded him, cutting him off 
from all communication with the rest 
of the world. If he is an experienced 
fisherman, he may be able to tell from 
the direction of the wind, from the 
flow of the waters and from a sort of 
sixth sense, which old seadogs seem to 
possess, where his ship lies. There is 
but one thing to do—take his oars and 
row. And many a time the doryman 
will row in the wrong direction, He 
may circle around his schooner for 
hours, for days in warm weather with- 
out realizing his proximity to it. Cases 
have been known where dorymen 
passed almost beneath the bowsprit of 
their vessels and still were not picked 
up. His chances of reaching his ves- 
sel are even lessened by the fact that 
while he is endeavoring to row toward 
the schooner, the latter has hoisted 
sail and is sailing in a circle trying to 
find him, 

In recent fogs where dorymen have 
strayed off in this fashion, Capt. Mat- 
thew Greer and other well-known 
skippers have found that by playing 
their searchlights over the waters and 
keeping their vessel in the same spot, 
the rays from the light have reached 
the dorymen and guided them toward 
the schooner. 

Next in importance to the question 
of the single doryman and the fog, the 
disaster list shows that collisions with 
other craft, especially with freight 
steamers, figure. Upon the Grand 
Banks of Newfoundland, where the 
European passenger steamers ply back 
and forth, this form of accident is 
common, although since the general 
introduction of searchlights upon the 
large passenger-carrying boats, the 
number of such accidents has grown 
less. It is figured that by the introduc- 


tion of searchlights aboard the fishing 
boats which frequent these grounds, it 
will be possible for the fishermen to 
give timely warning of their presence 
by simply throwing their searchlights 
to the bridge of the oncoming liner in 
time for the latter to slightly alter its 
course, 

Coming out of Provincetown Har- 
bor of a dark, misty night this spring, 
Captain Greer, standing on the quarter 
deck of his schooner, the “Mary B. 
Greer,” suddenly heard the sound of a 
steamer’s propeller slashing the waters 
nearby. With the sole exception of 
this sound, the exact whereabouts of 
which it was impossible to gauge, 
there was no means of knowing that 
a steamer was in the vicinity. Grab- 
bing his searchlight, which lay on the 
wheelbox beside him, Captain Greer 
switched on the current. He was in 
the nick of time, for a minute later the 
prow of a good-sized steamer which 
was rapidly approaching would have 
cut through his vessel amidships, with 
the result that the ship would have 
been a total loss and most of the men 
probably drowned. As it was, the 
light, soaring upward, filled the eyes 
of the commanding officer on the 
bridge of the steamer, who immedi- 
ately changed his course enough to 
avoid collision with the smaller craft. 

Capt. Enos Nickerson, out on 
Georges Banks with his new schooner, 
the “Pontiac,” of a dark night recently, 
had his main topmast carried away by 
a sudden gust of wind. The topmast, 
broken off close to the mainmast, hung 
down in the main rigging, hindering 
the navigation of the vessel. In the 
old days the only thing to do would 
have been to light a flare-torch and 
send a man aloft with it, a process 
which more than once resulted in a 
serious fire aboard fishing boats. But 
under the new order of things Cap- 
tain Nickerson had only to switch on 
his searchlight, which, turned upward, 
flooded the whole upper rigging with 
light and enabled two of the seamen 
to quickly cut loose the broken top- 
mast and put the ship in navigable 
shape. 


POPULAR MECHANICS 491 


Photo by P. J. Press Bureau 


” Hunting in a Preserve Backed by Tall 
Buildings and Ending the Hunger 
of a Stray Mongrel with a Bullet 


MAN PRIVILEGED TO HUNT IN NEW YORK PARKS 


The privilege to hunt in New York 
parks, although the game is very hum- 
ble game indeed, with the exception, 
once in a while, of an eagle, perhaps, 
and quite often a big hawk, is granted 
to only one man. This man is Arthur 
Hassler, a sharpshooter of the National 
Guard, now in the employment of the 
Department of Parks. He has been 
commissioned to kill off the homeless 
dogs and cats, and to protect the 
swans and other waterfowl, sheep and 
privileged live stock from the attacks 
of hawks and rats. 

The “official hunter of the parks” 


has no fixed “beat,” but goes where 
the game is most likely to be found. 
In the early morning he may be, per- 
haps, prowling around the upper part 
of Central Park stalking cats. In the 
afternoon he will probably be seen si- 
lently watching the rocking sides of 
the lake, waiting for a chance to put a 
bullet into one of the numerous rats 
which make life miserable for the 
swans and ducks. Or he may be found 
watching the skies for the appearance 
of one of the great hawks which come 
soaring over from the Jersey side in 
quest of a meal in Central Park, 


SKYSCRAPER STYLES OF 1912 


“Impressive as the cliffs of Toledo,” 
is the phrase used by a prominent 
architect in describing how Michigan 
Avenue, in Chicago, would appear if 
its skyscrapers were designed as large- 
scale compositions of line and mass, 
without recourse to the conventional 
styles, each building harmonizing with 
its neighbor. A new school of archi- 


tects, believers in this style of design, 
is now coming to the front in smaller 
buildings, and it is only a question of 
time when these architects will invade 
the skyscraper field. In the meantime 
architectural details and ornaments are 
Classic, Romanesque, Gothic or Re- 
naissance, according to the preference 
of the architect or owner,—and a city 
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Municipal Building, New York, 
Top, on Left; Woolworth 
Building, New York, Highest 
in the World, Top, Right 
Center; Both of These Struc- 
tures Now being Nearly 
Completed. 
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Wells Fargo Building, Portland, Oregon, 
in Center of Page; Union Central Life 
Ins. Co., Cincinnati, at Right of Page; 
Continental and Commercial National 
Bank, Chicago, Lower Left Corner 
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L. C. Smith Building, Seattle, 
Tower Building at Top of 
Page; Whitney National Bank 
Building, New Orleans, Top at 
Right Center; Hoge Building, 
Seattle, Upper of Two Build- 

ings on Right. 
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Maryland Casualty Company Building, 
Baltimore, on Left; Front View of 
Whitney National Bank, New Orleans, 
Lower Center; Woodmen of the World 
Building, Omaha, Lower Right Corner. 
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street is a jumble of all these styles. 
But, broadly speaking, certain prin- 
ciples are coming to be recognized, 
and the buildings being erected this 
year show a decided advance in 
the adoption of these principles by 
architects generally. When the con- 
struction of skyscrapers first began, 
architects were at a loss to devise a 
style of treatment suited to what was 
called “a building set on end.” Bruce 
Price, a New York architect, con- 
ceived the idea of designing such build- 
ings ina way analogous to a column— 
that is, as base, shaft and capital. 
This treatment is now generally fol- 
lowed. The base is usually three 
stories in height, with strong hori- 
zontal lines, and serves to break the 
vertical effect of the middle or shaft 
section. The capital, or architectural 
attic, serves the same purpose at the 
top of the building. In the middle sec- 
tion the vertical lines are accentuated. 
In this way the building forms a com- 
plete composition, having a beginning, 
a middle and an end. 

Another tendency shown sky- 
scrapers now being erected is the 
tower, divided into stories and utilized 
as rentable space, resting on a building 
that would be a skyscraper without it. 
The Woolworth building in New York 
City, the highest office building in the 
world, is an example of this style of 
treatment. In this type of building, 
the attic of the main structure is less 
prominent than in the other type, and 
the top of the tower is strongly devel- 
oped in order to terminate the vertical 
lines. 

Lots of ordinary size in the con- 
gested districts of New York and Chi- 
cago are now sold as high as $18,000 a 
front foot. With land at this price the 
skyscraper is a commercial necessity. 
The erection of a skyscraper increases 
the value of the land it occupies as 
well as that of adjacent land, and it is 
impossible to guess where the limit of 
height will finally be placed. A thing 
often discussed is the limit of height 
on account of the increasing space re- 
quired for elevator service. This limit, 
whatever it may be, is not even ap- 


proached in buildings of large ground 
area now being erected. <A leading 
elevator company estimates roughly 
that one square foot of elevator area 
is required for each five hundred feet 
of office space. Twenty high-speed 
elevators are sufficient for a building 
twenty-two stories high and covering 
half of a city block, while twice this 
number might be installed without 
serious loss of floor space. The limit 
is not now imposed by the elevator 
service. But there is a limit due to the 
darkening of the streets by excessively 
high buildings. Even this may be 
overcome by building these structures 
as stepped pyramids, as is now pro- 
posed, each tenth story being set back 
from the line of the stories below, the 
whole rising a hundred stories or more 
into the air and terminating in a cen- 
tral tower. The skyscraper of 1912, 
large and imposing as it appears at the 
present time, may seem insignificant 
20 years from now. 


PANAMA CANAL ZONE 
POPULATION 


The census of the Isthmian Canal 
Zone, taken the early part of this year, 
shows a total population of 71,682 per- 
sons. Of this number 8,872 were em- 
ployes either of the Canal Commission, 
of the Panama Railroad, or of contrac- 
tors, and, while employed in _ the 
Zone, resided in Panama and Colon. 
Of the 62,810 actual residents of the 
Zone, 19,413 are white, 31,525 black, 
10,323 mixed, 521 yellow, 378 Hindoos, 
and the remainder Indians. 

The census of 1908 showed a popu- 
lation of 50,003. Strange as it may 
seem, Great Britain leads in the pres- 
ent census with 30,859 persons, if 
classified by citizenship. The United 
States, which is second, has 11,850, of 
whom 9,770 were born in the United 
States. 


CLieut. Chandenier, of the French 
army aviation corps, was burned to 
death while flying in his machine the 
latter part of August. 
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DEVICES USED TO CREATE INSIDE FOOTBALL 


By THOMAS KIRBY 


While much has been written of the 
recent development of “inside base- 
ball,” the intricate game of the highly 
skilful players, comparatively few of 
the thousands who attend the annual 
football games each fall know of the 
many difficulties experienced by train- 
ers and coaches in priming players for 
these gridiron classics. 

Each season witnesses new contriv- 
ances which are used as aids to the 
mentors in helping to ground their 
charges in the rudiments in the most 


The “ Bucking Strap” Designed 
to Teach Football Players to 
Pick a Hole,” in the Defence 


strenuous of all inter- 
collegiate sports. The 
tackling machine, a 
suspended dummy 
which is tackled by 
candidates before the 
regular practice each 
afternoon, and _ the 
charging machine, a sled with uprights 
and crossbars against which the line- 
men plunge to develop a fast “charge,” 
were among the earliest inventions. 
The success which attended their 
introduction led to their universal 
adoption, 

Now comes the “bucking strap” and 
the “charging fence.” The former con- 
sists of two parallel pieces of leather 
or canvas, connecting two stretches 
of rope. The square, formed by the 
leathers and the ropes, is large enough 
to allow the head of the player to enter 
and at the same time small enough to 


check the forward progress of the 
shoulders. The ball is passed to a 
back who plunges forward, but instead 
of ducking his head and simply 
“bucking,” the player is forced to keep 
his eyes up, lest a slight movement of 
the ropes, held at each end by other 
players, will mean the driving of his 
head solidly against the leathers, in- 
stead of going through the square. 

The object of this device is to teach 
backs to “pick a hole” when they are 
called upon to carry the ball through 
an opposing line, instead 
of going blindly into a 
mass of players. 

The charging fence is 
simply a loose pole be- 
tween two uprights. The 
posts are about four yards 
apart and under the cross- 


The “ Charging Fence,” a Device Which Enables a Football 
Coach to Give Instruction in, and a Team to Learn Accurately 
the Value of the Low Charge against a Formidable Lineup 


bar two lines of candidates for the for- 
ward positions are pitted against each 
other. 

The fence is considered the last word 
in drilling linemen to charge low. 

The ball is snapped and both lines 
start forward. The lower the man 
goes, the better are his chances, for, 
once he get under an opponent, he is 
able to rise and shove his rival's 
head or back against the crossbar. This 
means the man lower is praised and 
the one higher is condemned by the 
coach who appreciates the absolute 
necessity of having a fast, low line, not 
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only on the defense but on the attack 
as well. 

Under the rules that go into effect 
this fall, the distance to be gained each 
down will be less than in the past few 
seasons, meaning there will be an es- 
pecial premium on ability of backs to 
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“pick holes” in the line when advanc- 
ing the ball, while the line, in order to 
stop quick plunges, must play lower 
than has been the order since the 
modern system of play followed the 
revolutionary changes in the rules of 
a few years ago. 


TELEPHONE INSTRUMENTS 
MASQUERADING 
In one of the loud-speaking tele- 


phone outfits manufactured in 
and designed to be 


used for commu- 
nication within 
the house, the 
instruments are 
hidden in flower 
vases, which 
may be placed 
on the dining- 
room table, on 
a table or man- 
tel in the living 
room, or in the 
bedrooms. The 

receiver and mi- 
crophone are 
mounted in the 
base of the vase, 
a small plug and 
a flexible cord 
serving for the connection with the 
battery. A push button rings a bell 
in the kitchen or servants’ rooms, and 
the woman of the house can transmit 
her orders without having to call the 
servants to her. 

There are several variations of the 
idea, such, for instance, as an orna- 
mental dish holder, or an odd-looking 
ornamental figure. 


HYDRO-AEROPLANE ATTEMPT 
UPON CHANNEL FLIGHT 


Despite the fact that the English 
Channel is only 21 miles wide, and that 
it has been crossed not less than three- 
score times by aeroplanes, its historic 
importance as the means of preserving 
the insularity of Britain is so great 
that each new record for crossing it 


becomes news of world-wide interest, 
a source of much satisfaction to the 
flight enthusiasts, and the cause of a 
not unreasonable apprehension to the 
British newspapers. The latest thing 
in the channel-crossing line is in 
the way of a prize that has been of- 
fered for the first hydro-aeroplane to 
get across. Already there have been 
placed on record, in addition to Louis 
Blériot’s never-to-be-forgotten first 
crossing, the fastest crossing, the first 
round-trip flight, the first biplane 
crossing, the first crossing with a pas- 
senger, the first crossing by a woman, 
the first crossing by a woman pilot, 
and the flight with a maximum num- 
ber of passengers—three, so far. As 
yet, however, there has been no cross- 
ing with a hydro-aeroplane, though 
one of these machines has already 
made an unsuccessful attempt, but 
when the feat is achieved, it will have 
at least the importance of being the 
first use of the new air-water craft for 
definite travel across water. 


AUTOMOBILES FOR NAVAL 
LANDING PARTIES 


The Naval Militia of California re- 
cently demonstrated the possibility, 
under certain conditions, of using auto- 
mobiles to transport landing parties. A 
crew of 33 officers and men, and a one- 
pounder weighing 800 Ib. were trans- 
ported from Los Angeles to Pasadena 
in 21 min, The gun, which was 
mounted on the tonneau of the largest 
of the three cars, rode perfectly. This 
car also carried the officer in command 
and the gunners. The second car car- 
ried the caisson and 10 members of the 
crew, and the third car carried 13 men, 
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MIDGET ACTRESS HAS CAR OF UNIQUE PROPORTIONS 


One of the smallest “little people” 
on the American stage, known as 
Princess Victoria, has an automobile 
built to fit. The machine as a whole, 
however, is not miniature. It is just 
the coupe that is built to fit, and the 
reasons are as follows: 
In the first place this 
little person requires, 
as do all successful 
actresses, a car driven x 
by a regulation chauf- 
feur, and there are no 
regulation chauffeurs 
of a size that could ride 
comfortably in car 
built in proportion to 
her own scale. In the 
second place her re- 
quirement is for a car that will travel 
fast, and with a dignity which a really 
small car could not very well provide. 
And in the third place, her footman, 
who must ride on the rumble seat at 
the rear of the coupe, is 7 ft. tall. 


A NEW SPIKE 


A new type of spike’ for baseball 
shoes, claimed to be a great improve- 
mtnt in that it will not tear the flesh 
of any player it comes in contact with, 
The shape of the new 


is here shown. 


Baseball Shoes Equipped with Spikes That Will Not 
Tear the Flesh 


spike plate is like that of the old, be- 
ing triangular, but the spikes proper 
comprise two semicircular blades of 
metal crossing at right angles. This 


Princess Victoria, who is 23 years 
old, 2514 in, tall, and weighs 25 Ib., 
has to have special means of reaching 
the running board of her machine and 
then getting “upstairs” into the coupe. 
A toy folding yacht companionway, 
The Big Automobile with a Little Coupe Used by 
Princess Victoria of the “Little People.” 
She is Shown Looking up at 

Her 7-Ft. Footman 


which 
board when not in use, suffices for the 
first part of the climb, and a little set 
of steps mounted on the running board 
against the rear mudguard completes 
the stairway. 


folds up under the running 


FOR BASEBALL SHOES 


eliminates the points and each end 
guards the other when it comes in 
contact with the player’s flesh or cloth- 
ing. Tests are claimed to show that 
this form of spike is no more liable to 
fill up with soil than the old type of 
spike, as the blades are perpendicular 
and both edges are beveled. Next to 
its non-cutting qualities, the main ad- 
vantage of the new spike over the old, 
lies in the fact that it always has the 
same hold on the ground at any angle. 


(Telephone statisticians have found, 
by investigation and comparison, that 
the average London telephone operator 
consumes 5.1 sec. answering a call 
and 28.6 sec, in getting connection with 
the number wanted, while in Chicago 
the corresponding averages are 3.1 
sec, and 25.4 sec., these averages being 
based on 50,000 calls. 
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LARGEST AND MOST NOVEL 
WORLD WAS ERECTED 


A Scene During Regatta Week, with Commodore 
Pugh’s 40-Ft. Hydroplane Shown at the Left. 
A Section of the Aquatic Grandstand, with Its 
Rows of Enunciators, is Shown at the Right. 
The Dotted Line Indicates the Cable Connecting 
the Enunciators with the Judges’ Boat 


A remarkable aquatic grandstand, 
and the method adopted to keep the 
vast audience informed of every detail 
of the races, were features of Chi- 
cago’s regatta week, August 10-17. 
The regatta was held to draw the at- 
tention of Chicago to the fact that it 
has a lake fit for small craft, both sail- 
ing and motor-driven, as well as for 
large steamships. 

Half a mile out in the lake, and run- 
ning parallel with Grant Park, which 
is the very center of Chicago's lake 
front, is a government pier, which 
forms the outer breakwater of the har- 
bor. Upon the top of this breakwater, 
for a stretch of nearly half a mile, were 
erected grandstands, facing out into 
the lake, and having a seating capacity 
of between 15,000 and 20,000 persons. 
Several passenger boats transported 
the spectators from the mainland to 
these seats, in front of which the 
speeding hydroplanes flashed past at 
times almost as close as do racing 
horses in the big ring of a circus. In 
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each section of seats, mounted as 
shown in the illustration, were placed 
automatic enunciators, connected up 
by wires and cable with the judges’ 
boat, anchored 700 ft. farther out in 
the lake. Thus detailed information 
as to the ownership, history, record, 
and dimensions of the craft engaging 
in the carnival were given directly 
to the spectators, along with the 
announcement of the starts in the dif- 
ferent events, the winners, etc. 

During lulls between races, and 
there were many, the vast audience 
was entertained with music trans- 
mitted to them by the enunciators, and, 
still more interesting, during one of 
the night programs, Mayor Carter H. 
Harrison of Chicago, Bishop Samuel 
Fallows, and several other prominent 
speakers, aboard the yacht “Marigold,” 
anchored 500 ft. from the stands, 
made addresses which trans- 
mitted in the same manner. 

In the hydroplane races “Baby Re- 
liance II,” the little 20-ft. boat owned 
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AQUATIC GRANDSTAND IN THE 
IN CHICAGO FOR REGATTA 


by Commodore J. Stuart Blackton, of 
New York, showed herself to be the 
undisputed western champion, win- 
ning the beautiful $5,000 Wrigley 
trophy, as well as several other cups 
and large cash prizes. Phenomenal 
bursts of speed were lacking, but 
“Baby Reliance II” showed her ability 
to keep going almost indefinitely at 
speeds of over 40 miles an hour, which 
is remarkable. James A. Pugh’s 
550-hp., 40-ft. “Disturber III” was a 
disappointment. Of the eight hydro- 
planes appearing for the meet, only 


INTERESTING FEATURES OF 
DEEPEST BORE HOLE 


The sinking of the deepest bore hole 
in the world, located at Czuchow, 
Silesia, and reaching a depth of 7,350 
ft., consumed a total of 813 working 
days and cost $75,000, or over $10 per 
foot. From 1,880 ft. downward the 


four were in commission at the end of 
the week. During the period of the 
regatta, three boats sank, and out of a 
total of 14 events, there were but three 
in which all the starters finished the 
entire race. 

In the chief event of the sailing 
races, which was the international race 
between the “Patricia” of the Royal 
Canadian Yacht Club of Toronto, and 
the “Michicago,” of the Chicago Yacht 
Club, the Canadians captured the 
championship of the lakes by winning 
three out of the four races. 


boring was done with diamond drills, 
over 700 carats of diamonds being con- 
sumed, At a depth of 7,200 ft. the 
whole drilling outfit weighed over 1514 
tons. The total weight of the metal 
tubes with which the bore hole is lined 
is no less than 280,000 Ib. Near the 
bottom of the hole the temperature 
registered 182 deg. F. 
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CARRYING A SKYSCRAPER ON A 


CANTILEVER 


Difficulties that would 
be insurmountable with 
ordinary masonry con- 
struction are comparatively easy of 
solution when the modern steel skele- 
ton is used, and the problem for the 
modern architect is not in the con- 
struction, but in expressing unusual 
structural features in such a way as 
not to offend the eye. <A difficulty 
often met with in the erection of high 
buildings is the interference of the 
foundations of an existing building 
with those of a new building be-ng 
erected on an adjoining site. A pro- 
nounced case of this kind occurred in 
connection with the recently com- 
pleted building of the Hamilton Club 
in Chicago. The Hartford building, 
which occupies the adjacent lot on the 
north, is supported on grillages, or the 
so-called “floating” foundations once 
in common use. These foundations 
project about 10 ft. into the Hamilton 
Club lot. The new structure is sup- 


OUTH WALL OF HARTFORD BUILDING 


> 


Swimming Pool of Hamilton 
Club, Showing Massive Pillars 
and Beams Which Form Cantilevers 


ported on concrete piers that rest on 
bedrock, To avoid interference with 
these neighboring foundations, the 
north wall of the new building is car- 
ried on a series of cantilever arms 
which are supported as shown in the 
accompanying diagram. 

Fifteen will ultimately be 
carried on this simple structure. For 
resisting the heavy stresses, the gird- 
ers are necessarily of greater depth 
than the floor, and project below the 
basement ceiling. As will be seen from 
the accompanying view, the architect 
has seized on this as an opportunity 
for the development of a series of mas- 
sive pillars and beams, thus giving ap- 
propriate and striking architectural ex- 
pression to a structural necessity. 


stories 


CThe French Antarctic expedition in 
the ship “Pourquoi Pas” is the first 


polar expedition that ever returned to 
civilization with its entire membership 
in perfect health, according to a report 
by Dr. Liouville, surgeon of the ex- 
pedition. 
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| GOMMENT REVIEW 


TH ERE are so many new “‘reforms,’’— about one a minute, like the boats 
at Detroit—that the average citizen dodges at the mere suggestion of 
another. But here is one that is practical, and should sound good to owners 
of property on paved streets. In most American cities the 
completion of a new pavement seems to be the psychological 

S-O-S’’ | moment for some gas or electric company to discover that 
Save Our it needs new or additional mains, and up comes a long 
Streets stretch of the new street. To be sure, the ditch is filled and 
the surface replaced in a more or less careless fashion, but 
we all know that that particular portion of the street is never 
the same again. Or it may be the property owner,—who usually lives on 
the opposite side of the street, who wants connection, and so in goes another 
ditch, this time at right angles. The contractor makes a bluff at replacing 
the paving, but for years to come there remains a ridge or a hollow to mark 
the spot. For some reason everybody, including even the abutting property 
owner, seems to regard the street surface with utter indifference. Some 
pillage it like a Goth, while others consider the proposition with the hopeless 

despair of a polar bear in a cage. 

Isn’t it about time we learned something from the other side? For years 
the ““highway"’ has been a thing sacred to the people. Even so long ago as 
the building of the first tramway in London, George Francis Train, an 
American, was put in jail for “tearing up the King’s highway,’’ because he 
had dug up a block or so beyond his permit. In many European cities the 
problem has been solved, and there seems no good reason why it cannot be 
solved here in the same way. No individual nor company is allowed to 
break the surface of a street or excavate the street. When either course is 
necessary, the city makes the opening and, after pipes or wires are laid, 
restores the paving in the best possible manner. And the city charges only 
actual cost, but collects enough to insure the best possible job that can be 
done. In this way the temptation to hurried, neglectful, indifferent work is 
avoided; the public are insured a minimum of annoyance while the work is 
being done and a maximum of excellence when completed. 

What we need in many of our city administrations is some one big 
enough to send out the call for help and get the right answer; the ““S-O-S"’ 
in this case meaning ‘Save Our Streets.” 


FoR a boy to “‘run away”’ from his home fifty years ago was anything but 

an infrequent occurrence; in fact, it was looked upon often as an evidence 
of smartness in the youth. That he had a good home and kind parents 
; did not seem to count for much. There were two bright, 
glittering goals which stood out against the sky, overtopping 
all the rest: One was to run away to sea; the other being to 
go west and fight Indians. The choice largely depended on 
the distance the young adventurer lived from the ocean. 
Today the young man seeks success in a very different way. 

The passing of the sailing ship with its long voyages to 
far away and little known ports and peoples is largely responsible for this. 
Then the opportunities to win fame and fortune in more or less gallant deeds 
were not uncommon Such vessels went armed, lending a charm for the 
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would-be sailor. There was, moreover, the opportunity of developing into 
both a good sailor and shrewd business man, for in those days the character 
and profit of the return cargo was left to the judgment of the captain. Now 
the captain of a merchant ship has as much to say about his cargo as the 
conductor of a freight train. Cable and wireless messages from the main 
office settle the buying and shipping. eturn cargoes are bought and 
sold again before an outbound ship is half Way to her destination. These 
conditions have reduced the chance for rapid promotion and easy fortunes to 
the working basis of any ordinary line of business on land. As for the 
young Indian fighters, they have disappeared with the redmen and the blood- 
and-thunder literature. The boy of today goes in for all forms of electrical 
work; he has wireless in the attic and his antenne rise from housetop and 
barn; he builds steam engines, and does all kinds of work in wood and iron 
and brass; he is a more expert photographer at fifteen than the professional 
of a generation ago. Instead of the old yellow-back dime novel, he reads 
magazines and monthlies devoted to mechanics and other useful arts. He 
can tell you more details of the American Navy than his father ever knew. 

The old days will never return. Now, if a boy desires the best marine 
training the world offers, he joins the American Navy, and he doesn’t have 
to run away from anything to do it; in fact, he has to be a pretty fit subject 
to be accepted and secure the wonderful advantages of training and travel 
which our country provides its young men. 


S° much progress has beer. made in the art of flying that the layman has 
been unprepared for the series of disheartening fatalities which for weeks 
past have been of almost daily occurrence. Already,the death roll for 1912 isnot 
only large, but includes many airmen who were reputed to be 
experts. It is true, of course, that while the total is large, 
More the percentage is rapidly decreasing, for at the opening of 
Caution in the season there were not less than 6,000 accredited airmen. 
Flying Possibly some of these, made bold by past immunity from 
serious accident, relax their caution and pay the penalty. 
Yet in many cases carelessness is not given as the cause. 
The mysterious and ever-to-be-feared air pocket constantly lurks as an unseen 
foe. The navigator in water has something substantial to aid him in avoiding 
danger; shoals, reefs, currents, even the wind can be detected and judged by 
signs which are both visible and known. The uncharted ether, changing in 
density from moment to moment, affords no such reliable record, and its 
danger spots shift from hour to hour. Safety and danger zones change places 
without warning, nor can any effort of man insure the one or remove the other. 
It is a condition which everyone who mounts into the air must expect, even 
though he have no fear. 

Aircraft have been greatly strengthened and given more and better power, 
but thus far no construction seems to be able to withstand the tremendous 
shock of a too-sudden and abrupt change in course. A steam locomotive 
turns turtle if hurled abruptly against a sufficient grade, even though the track 
lead in a perfectly straight line; and leaves the rails if driven at too high 
speed on to a sharp curve. Automatic safety devices have amounted to 
practically nothing in the aeroplane, and the truth is being brought home more 
forcibly each day that skill and experience are the safeguards on which the 
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airman must rely. For this reason learners should be impressed with caution 
as the first cardinal principle, and teachers should not pass even a ready 
student until he has thoroughly qualified under all conditions possible to 
compass during instruction. On the other hand, each accident should point 
out a warning of how not to do the thing which failed, and the hundreds of 
enthusiastic beginners will do well to study what to avoid. The fliers will 
increase in numbers, but they owe it to the art they espouse not to indulge in 
reckless freak performances. Amateurs may well heed and follow the 
example of that father -of flight, the late Wilbur Wright, whose motto was 
“Slow but Sure.” 


"THE transformation from the sail-propelled man-o’-war to the complicated 

mass of machinery known as the modern battleship is not one bit more 
pronounced than the improvement which has taken place in the personnel of 
the men who compose the human working parts of these 
great machines. Time was when the Navy was looked upon by 


ign | High many as a sort of reform school, a last resort to which young 
| Standard in| men could be sent who were not quite bad enough to put 
| Our Navy in jail and not good enough to roam at large. Such condi- 


tions have fortunately passed away and the American Navy 
today is composed of brains and muscle of the highest order 
and a personnel of which the country can well be proud. I was specially 
impressed with this fact when during the past season I spent some days ina 
well-known New England port which is seldom without one or more naval 
vessels during the summer. At this particular time there were four battle- 
ships and eight smaller fighting craft, with a total of over four thousand men 
on board. On two of the battleships the men had not set foot on land for six 
months—an unusually long time—and naturally were anxious to get ashore. 
When I saw the ships’ steam launches towing the long lines of boats filled with 
a thousand men, with 24 hours’ shore leave, ‘‘a hot time in the old town 
tonight”” seemed to me inevitable. And there’s where I guessed wrong. The 
young men were allowed the fullest liberty; they had plenty of money and 
were very live wires; and the saloons and places of amusement were making 
special efforts and working overtime to attract visitors. 

When the 24 hours expired and the launches came puffing into dock 
again, | watched the boys load into their respective ships’ boats, and out of 
one thousand, two, just two boys, required assistance from their comrades. 
And the chief of police told me his men had not had occasion to arrest a 
single man. To me the high standard of conduct, the respect for the uniform, 
and respect for one’s self, which is taught these young men, was a most 
impressive thing. Can you imagine 1,000 young men of equal age, lands- 
men, including clerks in banks, offices and stores, and skilled young men in 
all the various mechanical trades, going out on their first holiday in six 
months, with plenty of money to spend, and all restraint removed, and coming 
back at the end of 24 hours with only two men “‘disabled”’ ? 

The conduct of the boys of the Navy, ashore in their own land, with 
less necessity for constraint than in a foreign port, deserves the highest 
commendation, and better words of praise and congratulation than these few 
lines express. 


H. H. WINDSOR 
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MARSH BECOMES PEPPERMINT AND 


The story of Prairie Farm, located be- 
tween the Flint and Shiawassee Rivers, 
near Saginaw, Mich., is of exceptional 
interest as showing what can be done 
by the employment of modern methods 


BEET FARM 


three 250-hp. boilers, two 24-in. and 
four 12-in. centrifugal pumps, is lo- 
cated at the west side of the farm, at 
the middle dike, making it possible to 
pump out both sides in case of rains or 
floods ; and a railroad 
has been built into 


Digging Ditches and Building Dikes through the 
Great Marsh in Order to Obtain Drainage 


of reclamation, hand in hand with 
scientific management, to create a val- 
uable property out of almost worthless 
land. 

When, some nine years ago, this 
vast farm of 9,500 acres came into the 
possession of the present owners, it 
was practically all marsh and was 
largely covered by water. Immedi- 
ately engineers prepared plans for the 
draining of the land and for its protec- 
tion from floods. Three dredges were 
built, and 25 miles of dikes constructed, 
including a cross dike through the 
middle of the farm to protect the lower 
half. Ditches, 50 ft. wide, were ex- 
cavated on each side of the dikes, and 
at the present time the works of 
reclamation and protection are com- 
pleted. 

A pumping station, equipped with 


the center of the 
farm to care for the 
numerous products. 

As it now stands, 
it is a scientifically 
managed farm of the 
best modern type, 
with 4,000 acres ac- 
tually under cultiva- 
tion, to which it is 
planned to add 400 
acres year. 
There are 1,250 acres 
of peppermint, this 
crop being exploited 
in two distilleries for 
the manufacture of 
peppermint oil. 
Among other 

crops sugar beets 


is the next in 

importance, but 
ample acreage is 
also given to the 


more ordinary 
farm products. 
A small town 
with 60 
tenement houses 
for the farm 
Beets Thrive on 
Hundreds of 
Acres of the 


Reclaimed 
Marsh 
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Floral Design in Baltimore, with Hickory Log and Hickory Cuttings Forming the Hickory Tree of 
the Democratic Emblem of 1828 


help, of whom there are some 100 to 
300, according to the season, and two 
large apartment or boarding houses 
has been built up, and the whole un- 
dertaking is proving most successful. 


LEAD BEER-STEIN COVERS 
WORRY GERMANS 


The question of how much lead may 
enter into the composition of covers 
for beer steins without endangering the 
health of beer drinkers has been a 
burning one in Germany lately. Some 
years ago a law was enacted making 
10 per cent lead the maximum admix- 
ture, the remainder to be pure tin. 
This did not satisfy the manufacturers, 
who claimed that even a much higher 
percentage could not possibly be in- 
jurious. To throw light on this impor- 
tant question investigations have been 
carried: on at the pharmacological in- 
stitute of the Berlin University by 
Prof. A. Heffter and Dr, F. Sachs, and 
the results were recently published in 
the Quarterly Journal of Medical 


Jurisprudence and Hygiene. The con- 
clusions of the learned investigators 
were to the effect that, so far as lead 
poisoning is concerned, the most capa- 
cious beer drinker has little or nothing 
to fear, and the beer-stein makers can 
now put 35 per cent lead in the covers. 


POLITICAL EMBLEM IN 
FLORAL DESIGN 


A unique floral design adorns the 
slope of the Mt, Royal Station of the 
B. & O. Railroad at Baltimore. This 
design is that of “Jackson and Lib- 
erty” such as was at the top of the 
Democratic voting ticket many years 
ago. The design was made by the 
public park commission of Baltimore 
and was inspired by the democratic 
national convention which was held in 
that city last June. 

The design, which is 66 ft. in length 
and 54 ft. in width, contains 7,000 
rhododendrons. The center of the de- 
sign is a hickory tree, the trunk of 
which is a real hickory log, while the 
branches and leaves are hickory cut- 
tings. In the lower left-hand corner an 
oil-painted picture of Jackson occupies 
a space of 18 by 10 ft. The design at- 
tracts a large number of visitors daily, 
and will remain on display until cold 
weather commences. 


WATERPROOF SHOES 


A shoe manufacturer in this country 
is putting a waterproof shoe on the 
market which is said to be radically 
different from other makes in that a 
new method of attaching upper and 
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sole hasbeenadopted. In 
this method the upper is 
turned over and 
sandwiched be- 
tween a thick inner 
sole, the under edge 
of which is chan- 
neled, the welt being 
held in place by 
staples, the points of 
which are bent over 
to prevent pulling 
out. The sole is 


then sewed to the Minary 
Airmen in 
welt. an Aeroplane 


The general prac- Diectating Infor- 
tice in shoe man- 
ufacture is to sew the uppers to 
a thin strip of leather, called the 
welt, and then sew or nail the 
sole to this welt. 


PHONOGRAPH MESSAGES 
FROM AEROPLANES 


A novel and in many ways a 
most interesting effort to com- 
municate information from a mil- 
itary aeroplane to officers on the 
ground has met with marked 
success in the course of recent 
experiments in France. The new 
scheme involves the use of spe- 
cially built phonographs, one on 
the machine and one at each 
headquarters which it may be 
desirable to have receive the mes- 
sages. Then in the course of the 
aerial scouting trip, the observer, 
or even the pilot himself, dic- 
tates into the machine such 
information as may be 
considered interesting 
or valuable. Disk ( 
records, of a material 
soft enough to receive 
the impression of the 
recording stylus, but 
less breakable than 
ordinary wax records, 
are used, and by the 
expedient of having a 
special feed on the 8 
traverse screw of the officers 


Listening 
graphophone, it is not 4 


possible to reproduce the 
records except on sim- 
ilar special ma- 
chines. As each rec- 
ord is completed it is 
placed in a_ novel 
protecting case and 
dropped into the 
camp where men are 
| waiting to receive it 
To avoid the neces- 
sity for a low de- 
scent of the machine 
intoa #8 a preliminary to 
dropping the record, 
ping a Record the use of small 
parachutes has been 
suggested. These, while they 
would land the records lightly 
from great heights, are open to 
the objection that they might let 
the messages drift into hostile 
hands. 


STANDPIPE GASOLINE 
GAUGE 


An ingenious gasoline gauge is 
being placed on the market by an 
American automobile-accessory 
concern. It comprises a cylindri- 
cal standpipe which is inserted 
into the gasoline tank of the auto- 
mobile and_ soldered place, 
and which contains a center staff 
revolved by a sliding float. The 
revolutions are controlled by an 
arm which engages a spiral slot, 
running from top to bottom of 
the standpipe, at the upper end 

of which is a circular dial. 

A hand, mounted on the 
upper projecting end 
of the center staff, 
registers the height 
of the float on the 
circular dial, the slot 
being so cut that the 
hand has a sweep of 

180 degrees. A glance 

at the dial, therefore, 

is all that is neces- 
sary to show how 
Dropped Much gasoline there is 


f 
Aeroplane i} the tank, 
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NEW RACING CAR WITH FRONT DRIVE 


A unique car for racing is being 
built by George DeWitt. The “Gila 
Monster,” as he calls it,—and the name 
is not inappropriate—is one of the most 
novel machines that has been brought 
before the American public in recent 
years. It is front-drive, front-steer, 
weighs 600 Ib., and is intended to de- 
velop, when further adjustments have 
been made, a speed of close to 90 miles 
an hour. In the tests through which 
it was put shortly after its completion 


The “Gila Monster” is a miniature 
automobile. It is equipped with a 
four-cylinder 35-hp. engine; multiple- 
disk clutch; selective transmission, 
and a set of very effective brakes. The 
balance is like that of a monoplane. 
The gasoline tank is under a long 
cigar-shaped hood over the engine. 
When in operation the rear wheels 
scarcely touch the ground. 

One point in which the “Gila Mon- 
ster” differs radically from the stand- 


The “Gila Monster,” 
Built for Racing with 
Minimum of Weight 
on the Rear Wheels 


The Lower View 
Shows Front Axle 
and Details of the 
Driving Mechanism 


the little car had no diffi- 
culty in making 60 miles 
an hour, 

Front driving has long 
been a pet theory of racing men. They 
hold almost unanimously that the ideal 
car is one which is built on the same 
principle as the spear: all the weight in 
front. It is their contention that a car 
which applies all its power at the rear 
of a bulky body is always in danger 
at a curve: The rear wheels, with the 
traction and the power, tend to fly off 
the curve at a tangent. They are 
pulled out of their course by the steer- 
ing gear, and a skid or a spill is the 
logical result. 


ard motor car is the 
elimination of the dif- 
ferential. Speaking of 
this, DeWitt points 
out that no manufacturer has ever found 
it necessary to incorporate acompensat- 
ing device in the front axle, and with 
the front-drive car the traction of the 
rear wheels is so slight that there will 
be little road friction when rounding a 
curve. He asserts that the weight 
caused by the addition of a differential 
would cause more tire wear than would 
friction in its absence. 

The brake drum is set in a place 
that would seem peculiar on a car of 
another sort, It is fixed in the front 


Wd 


2 


508 POPULAR MECHANICS 


axle about 6 in. from the drive shaft. 
Two sets of universal joints in the 
front axle insure the flexibility made 
doubly necessary by the absence of the 
differential. 

Weight has been cut wherever pos- 
sible. The framework is of hickory, 
reinforced with steel. Even the brake 
and clutch pedals have been put 
through the weight-reducing process 
until they resemble sieves. The drill 
has been called into requisition upon 
every ounce of superfluous metal. 


SHELLING ICEBERGS IS 
UNPROFITABLE 


The scheme suggested following the 
loss of the White Star liner “Titanic” 
that icebergs might be destroyed by 
shells from the guns of naval vessels 
has been tried and found impracticable, 
as was predicted in these pages. Ex- 
periments made early by the United 
States scout cruiser “Birmingham” 
demonstrated that there is no hope of 
eliminating icebergs as menaces to 
navigation by such means. 

The “Birmingham” spent most of 
one day in July in firing shells from 
her 5-in. guns at the huge berg shown 
in the accompanying photograph. At 
the conclusion of the firing, little 
damage had been done to the berg, ex- 
cept to break off chips and smash pro- 
jecting points into splinters. The 
shells failed to penetrate the ice to any 
considerable distance, nor did they 


produce any great cracks or rents. 
They simply raised showers of splint- 
ers, and that was all. 

The naval officers had little expecta- 
tion that the results of the experiment 
would be different from what actually 
occurred, The impenetrability of 
water, both in liquid and solid form, 
was too well known to them to admit 
of much faith in the scheme. The idea 
was one of a myriad suggested in all 
seriousness after the sinking of the 
“Titanic.” Furthermore, as naval of- 
ficers pointed out, so great a portion of 
an iceberg is submerged, that to blow 
off the top of one by gunfire would 
simply result in raising above the 
water part of the submerged portion 
of the berg, so that the smashing pro- 
cess, even if effective, would have to 
be continued almost indefinitely. 

The “Birmingham” made these ex- 
periments just before being recalled 
from her patrol of the navigation 
routes, which was begun last May for 
the purpose of giving wireless warn- 
ings to navigation of ice in the paths 
of the liners. The patrol was aban- 
doned because of the decrease in the 
amount of ice in the navigation routes, 
owing to continued warm weather. 


CAt least a part of the French prize 
for “aviettes” was won in Paris, July 
4, by one rider who succeeded in mak- 
ing his man-power machine cover 
distances of 11.7 ft. and 10.8 ft. respec- 
tively with and against the wind, 


Scout Cruiser “ Birmingham" near Icebergs Which were Shelled without Material Shattering 
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THE HURRY CALL, “GATES GONE OUT!” 


A hurry call came into Salt Lake 


City. “Tunnel gates gone out. Send 
help at once.” Forty minutes later 
two engineers were on a Rio Grande 
engine bound for the Sevier River, for 
it was that river which was out of 


509 


The reservoir outlet is a tunnel 
through solid rock adjoining the dam. 
It is 400 ft. long, 14 ft. wide and 10 ft. 
high. In the center of it are the con- 
trolling gates, mechanically operated 
from the surface, 60 ft. above; and 


control, and threatening ruin to the 
great Pahvant Valley. 

The river had been dammed for ir- 
rigation purposes, The reservoir dam 
is of fair size, even in the heart of 
great water projects, for it is 900 ft. 
long and 66 ft. high. The reservoir 


has a storage capacity of 3,000 acres of 
water, 30 ft. deep; sufficient to irri- 
gate 75,000 acres of arid land. 


Outlet of the 
Tunnel Be- 
fore the Fury 
ofthe Water 
wasChecked 
Long Tim- 
bers, 12 In- 
ches Square, 
were Tossed 
About Like 
Toothpicks 


Flash-Light Picture of the Reconstructed 
Gates in the Tunnel, Sixty Feet Under Rock. 
. They are Operated from the Surface 


Left-Hand View Shows Workmen Setting 
the Grill Planks, Heavy 2 by 12 In. Fir Which 
are Placed on Edge 


the destruction of these gates by the 
enormously swollen flood in _ the 
spring paralyzed all control of the 
water, threatening the waste of every 
gallon, and the loss of all crops for 
that season on the immense irrigated 
tract. Hence, the urgent call for help. 

sefore the engineers arrived, over 
400 wool and grain sacks were filled 
with earth and dumped into the tun- 
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nel inlet; but although some of the 
sacks weighed half a ton, they were 
instantly swept down through the 
tunnel. Great timbers, 12 in. square, 
were placed in a_ slanting position 
from the irregular edge of the tunnel 
opening, but broke like pipestems. 
Within 30 minutes after the engi- 
neers sprang from their train, a tele- 
gram was in Salt Lake City calling for 
a car of cement by special train; and 
a crew of men were hewing pockets in 
the rock walls of the tunnel entrance, 
to take the ends of the great concrete 
beam which the engineers had almost 
instantly decided upon. This beam 
was to be 22 ft. long and in cross sec- 
tion 3 ft. 6 in. each way, with a 60- 
deg. slope on its outer face. Its posi- 
tion was to be just at the then level of 
the water, and timber forms for it 
were made ready to be slung across, 
the moment the side pockets were 
hewn out, and the cement arrived. 


The great concrete beam was cast as 
quickly as brawny arms could throw 
the bags of cement from. the car, and 
mix the concrete. After it was cast, 
the party had to sit by and watch the 
rush of water through the tunnel for 
three days while the beam hardened. 

Then they put in the “grill.” It was 
of 2 by 12-in, fir, set edge-wise against 
the sloping face of the beam, so that 
only the 2-in. edge was exposed to the 
pressure. The lower ends lodged 
against the rocky bed of the reservoir; 
the upper ends against the concrete 
beam. This reduced the leakage so 
that men, who cared nothing for work- 
ing in water up to their hips, could 
commence on the reconstruction of the 
new and stronger tunnel gates. Be- 
fore the permanent gates were in- 
stalled the reservoir was full, an over- 
flow running through the waste sluice. 
The 75,000 acres of unparalleled fertile 
land was saved, 


SEATS THAT BECOME LIFE RAFTS 


Buoyant deck seats which are eas- 


ily convertible into rafts of a sea- 


These convertible seats are made by 
an English firm. To quickly convert 
the seat into a raft the 


person sitting upon it 
has but to raise the 
front portion until it is 
level with the bottom 
of the seat. At this 
point it automatically 
locks itself and is ready 
to be floated either side 
up. Each seat is fast- 
ened to the deck by 
hooks and light lash- 
ings. The hooks are 
loosened and the lash- 
ings undone by the 
raising of the front of 
the seat. 

Fach of the benches 
is 9 ft. long and is sup- 
ported on four separate 


Seats Convertible into Rafts, Each Having Room for Carrying 


Six People Safely 


worthy character are being installed 
on a transatlantic line of steamers. 


metal air tanks. When 
it is converted into a 
raft it is capable of bearing the weight 
of half a dozen people. Should no 
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one happen to be using the seat when 
the boat sinks, the rising water on the 
deck would lift it, unfasten the hooks 
and lashings, and let it float off free so 
that any swimmer might make use of 
it. The picture shows a consignment 
of the seats being tested at the factory 
preparatory to being shipped to the 
steamship company. 


TYPEWRITER KEYBOARD 
OPERATES SIGN 


A new idea in changeable letter 
signs, with uses varying from kinder- 
garten lessons to big advertising 
signs, is just going on the market. 
An oblong metal sheet is pierced with 
slits at regular intervals, and in each 
slit a curved strip of thin steel is fixed 
so it will slide out on either side of 
the sheet. By sliding out these little 
strips on the face side, any letter can 
be formed. The sliding out of the 
strips is easily performed with a small 
magnet, this feature making the appa- 
ratus an interesting device for kinder- 
garten work. 

For commercial use, such as for ad- 
vertising signs, or for use as a railroad- 
station signboard or a carriage call 
board, an apparatus has been devised 
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Automatic Changeable 
Letter Sign on Which the 
Letters Change According 

to the Pressing of Keys 
on a Typewriter Keyboard 


Forming the Letter H on the New Changeable Letter 
Device by Drawing Out Steel Strips with a Magnet 
through Slits to the Face of the Sign 


for the rapid formation of letters auto- 
matically, the letters appearing on the 
signs in accordance with the tapping 
of keys on a typewriter keyboard. 
Striking a letter key on the keyboard 
perforates a strip of paper with certain 
slits, somewhat after the manner of a 
piano-player roll, and, the strip of 
paper then passes along to a contac- 
tor, an instrument which allows elec- 
trical impulses to pass through the 
perforated places, and thus set up a 
magnetic action which causes the 
proper strips to slide out on the face 
of the sign, forming the desired letters. 


GIGANTIC HIGH-SPEED 
FORGING PRESS 


An immense casting has been made 
at South Bethlehem, Pa., to be used 
as a cap for a 10,000-ton high-speed 
forging press. Although nominally of 
only 10,000 tons’ capacity, this press is 
estimated to be of sufficient strength to 
receive strains up to 20,000 tons, The 
development of this press has taken 
the greater part of a year. The speed 
demanded was enormous for such a 
mass, and an idea of the conditions to 
be met in its construction may be con- 
ceived from the fact that it involved the 
designing and making of a valve, no 
less than 18 in. in diameter, and capable 
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of withstanding a pressure of 12,000 
Ib. per sq. in., without leaking more 


Casting for Cap of 10,000-Ton Forging Press Powerful 
Enough to Lift an Ocean Liner 

than a drop a second; which means 

practically a perfect valve. The speed 

requirements were such that in an hour 

the press will produce 60 car wheels. 

Even greater efficiency is expected, 
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however, after the double crew, that 
will operate the press, has’ been 
trained in its handling. In spite of its 
gigantic mass, the controlling mechan- 
ism of the machine is so delicate, that 
a small boy on the pulpit can manip- 
ulate it by means of the operating 
valves, exerting sufficient strength to 
lift an ocean liner if it could be prop- 
erly balanced. 

The casting for the press shown in 
the accompanying illustration is only 
one of the many castings and forgings 
requiring for their transportation a 
special car, built for the purpose. The 
columns of this press are 30 in. in di- 
ameter and hollow-forged of fluid-com- 
pressed steel, while those of similar 
presses, previously ranking as the larg- 
est of their kind, were 28 in. and 26 
in., respectively. The cylinder is 72 
in, in diameter and said to be the larg- 
est copper-lined cylinder in the world. 
The two former presses referred to are 
of greater capacity, but the parts are 
not of such enormous size. 


STORING SPARE WHEELS 


The storage of extra wheels, a 
problem even on the ordinary touring 
car, is, of course, still more difficult 


The Spare-Wheel Storage Place 
on a Gregoire Racing Auto 


of solution when the automo- 

bile in question is a racing car, 
for the storage must be so arranged 
as to keep the wind resistance at a 


ON RACING AUTOMOBILES 


minimum, During the recent “Grand 
Prix” of the French Automobile Club 
several new ideas in storage places 
drew attention, two of which are shown 
in the accompanying illustrations. 


A Lion-Peugeot Racing Automobile, Showing Storage 
Place for Spare Wheel 
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HOSPITAL PATIENTS 
GO ON STRIKE 


A dispute between a number of pa- 
tients in the tuberculosis sanatorium 
at Beelitz, Germany, was the cause of 
a strike by a majority of the inmates 
who refused to take medicines or food 
until certain restrictions imposed by 
the director had been removed. The 
ringleaders of the protest marched 
about the grounds and endeavored to 
gain “sympathetic” support from the 
patients in all the other wards. Action 
first was taken by men patients, but 
later they were joined by the women 
who also refused both medicines and 
food. The “strike” lasted about 10 
hours, after which some modification 
of certain new rules induced the strik- 
ers to resume their normal routine. 
So far as known, this is the first case of 
a strike in a hospital, but similar dis- 
turbances have taken place in jails, 


“FREAK” KNOT SUGGESTIVE 
OF ANIMAL 

While a street in Seattle, Wash., 
was being cleared, a maple tree was 
found bearing the curious knot shown 
in the accompanying illustration, The 
only man-made addition to the “freak” 
is the eyes, which rendered nature’s 


“Freak Maple Knot Gives Appearance of Animal 
Biting a Bone 


work so complete as to make the whole 
suggestive of a ferocious animal chew- 
ing a bone, 


FIRE APPARATUS CARRIES 
WARNING TO TRAFFIC 


Ever since the adoption of the silent 
fire-alarm system, the problem that has 
confronted the members of the traffic 
squad in the. congested 
business section of the 
large city has been how to 
know whether fire appara- 


Signal on Fire Car, 
the Paddle Bending 
to the Right or Left 
to Indicate Which 
Way the Car 
is to Turn, as 
Warning 
to Traffic 


tus responding to a call will go straight 
ahead or will turn into any particular 
street. Under the circumstances every 
trafic man not only has to clear a right 
of way along the street the fire appara- 
tus is coming, but also has to prepare 
the way up and down the intersecting 
street in anticipation of a turnout, 
even though the latter may not be 
needed, 

With the introduction of the high- 
powered automobile service in Balti- 
more, with its great increase of speed 
over the horse-drawn vehicles, one of 
the members of the fire department in- 
vented the signal apparatus which is 
shown on this page. This signal is a 
simple affair, consisting of a large red- 
and-white-colored paddle, and is oper- 
ated with a wheel and chain gear by 
the man who rides beside the driver 
and who also has charge of ringing the 
warning gong. 

If the machine is going straight 
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ahead, the paddle is maintained up- 
right, as shown in the picture. If it is 
proposed to turn out at a certain street 
intersection, the paddle is dropped to 
the left or right, as the case may be, 
just as soon as the machine reaches the 
other end of that particular block. As 
the paddle is high and can be seen two 


or three blocks away, the traffic police- 
man has ample opportunity to clear 
the way. The signal apparatus has 
been in use in Baltimore some months 
and while it is the only system of its 
kind, it has already proven its value 
and will be attached to all the fire-de- 
partment apparatus, 


FAMOUS BALANCED ROCK 
TUMBLES 


The famous balanced rock which 
has been one of the natural curiosities 
of the province of Buenos Aires, Ar- 
gentina, since 
time immemo- 
rial, lost its bal- 
ance early 
part of this year, 
rolled down the 
steep incline of 
the mountain, 
and was crushed 
at its base. 

The rock 
measured 16 ft. 
in diameter and 
was about 13 ft. 
high, weighing 
about 300 tons. 
It was so nicely 
balanced that it 
swayed the 
wind. Its loss of 
equilibrium is 
variously as- 
cribed to natu- 
ral causes and to 
the tourists’ custom of throwing empty 
bottles between the rock and its sup- 
porting cliff, to see them crushed by 
the rock’s swaying, This bottle-crush- 
ing procedure is claimed to have caused 
abrasion of both the rock and cliff. 


@Drs. W. and J. Meyer, who invented 
the apparatus for readily performing 
operations on the chest, described in 
a recent issue of this magazine, have 
dedicated their patent to the use of the 
general public. 


WATCH FOR FOREST FIRES 
FROM TOWER 


The cities and towns of Reading, 
Wakefield, Melrose, Stoneham, and 
Saugus, along with other communi- 
ties of Massachusetts, within a 15-mile 
radius of Bear Hill, are to be protected 
from danger of forest fires by the erec- 
tion of a fire watch tower upon this 
hill, The tower, which will be of steel, 
and will rise to a height of about 50 ft. 
above the crest of the hill, will be con- 
nected with the fire stations by tele- 
phone. The watchmen stationed in 
the tower will be provided with power- 
ful field glasses, 


NEW TYPE OF MACHINE TO 
TEAR UP OLD ROAD 


Road-making machines, called scari- 
fiers, which will first tear up the old 
stone beds of 
roads, are being 
developed in va- 
rious types, 
many of them 
being simply 
attachments to 


Novel Type of Machine Attached to Road Roller, to 
Tear Up Old Roadbed Preliminary to Resurfacing 


road rollers. The accompanying illus- 
tration shows one which is operated 
as a side car to a road roller. 
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The “Flying-Boat” Sailing above Lake Keuka, 
Hammondsport, N. Y. 


NEWEST HYDRO-AEROPLANE IS A _ FLYING-BOAT 


The latest Curtiss hydro-aeroplane, 
shown flying above Lake Keuka at 
Hammondsport, N. Y., deserves the 
title of “flying-boat” more than any 
type of aerial machine. Instead of be- 
ing supplied with the ordinary pon- 
toon, this machine is practically a 
speed motorboat provided with planes. 
The boat, which has a spray hood to 
protect pilot and passengers from wa- 
ter, and in which the engine itself is 
located, is attached directly to the 
lower plane instead of hanging some 
distance beneath it, as in the ordinary 
hydro-aeroplane. There is no front 
elevating plane, and the rudder and 
rear elevating planes are parts of the 
stern of the boat. 

The boat is 26 ft. long, and has a 
width of 3 ft. with a depth of hull 
amidship about equal to the width, The 
planes are 514 ft. deep and about 30 ft. 
wide. The pilot and passengers sit 
well down in the hull. The boat itself 
is so strongly built that it can be 
beached with safety even through a 


surf, and is capable of being handled 
as a fisherman handles his dory, or 
anchored to a buoy like a yacht. 


WATERPROOF WRITING CASE 
OF A PATHFINDER 


The official pathfinder for the 1,225- 
mile four-state tour of the Indiana Au- 
tomobile Association used a_ special 
waterproof 


writing contrivance in 


The Rain-Protected Writing Outfit Used 
by the Route Maker of the Indiana 
Four-State Automobile Tour 

making his notations and compiling 

the route. This consists of a steel 
writing file with spring clip, covered 
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with celluloid. One end is of sheet 
metal and the other end, through 
which the hand and wrist is thrust to 
write, has an adjustable waterproof 
curtain. 

With almost continuous rains dur- 
ing his trip, the route maker was able 
at all times to keep the manuscript dry 
and preserve the route. 


MOLD FOR CONCRETE PILES 
CAN BE UNROLLED 


At the Pearl Harbor naval base in 
Hawaii the government is putting in 
place a number of concrete piles which 
are molded quickly and cheaply in a 
rather unusual manner in an eight- 
sided mold so hinged as to unroll after 
each pile is cast. The piles are said to 
be exceptionally strong. 

The reinforcement of the pile con- 
sists of longitudinal rods and any de- 
sired number of wire hoops through 
which the longitudinal rods are run. 
The pile is an eight-sided affair and 
there are, of course, eight rods run- 
ning the full length, and one in the 
center which is sometimes hollow for 
jetting purposes. Besides the center 
loop the hoops have eight peripheral 
loops, all made by winding wire 
around a pegged table top. After the 
rods are run through the loops on the 
wire hoops, the entire reinforcement is 
carried to the mold and laid in place. 

At that time the eight sides of the 
mold are extended and lie flat on the 
skids. When the reinforcement is 
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ready, seven of these sides are brought 
into place, the ends inserted, and the 
reinforcement centered by hanging it 
with wires. The relative position of 
the sides of the mold is always the 
same, as they are bound together by 
eight links of an endless chain. The 
eighth side of the mold is left off for 
pouring purposes. 

When the pouring is completed the 
top side of the concrete is straight- 
edged. The pile is allowed to set for 
24 to 48 hours and then the mold and 
all is rolled over until the exposed side 
of the pile is the base and rests on the 
skids. The bolts in the link, now on 
the bottom, are removed, and the whole 
mold is flattened out and taken away 
to be used for another pile. 

After curing on the skids for 30 days 
these piles will withstand the roughest 
kind of treatment, it is said, and have 
records of being driven through boul- 
ders without splitting at the end. The 
molds, which are generally made of 
wood, deteriorate very slowly and if 
the inside surface is oiled before use, 
they require practically no repairs and 
will last almost indefinitely. 


CWhile the American ocean resorts 
may boast of big business during the 
heated term, they still have much 
further to go before they will equal in 
popularity the holy city of Allahabad, 
India, where in one week more than 
2,000,000 people bathed in the waters 
of the Ganges and Jumna which meet 
at that place. 


Concrete-Pile Mold of Eight Sides So Hinged That It can be Unrolled after Use 


ee 
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Photos Copyright, 1912, by M. M. Webb. 


Main Console and Great Organ at Zion City Tabernacle 


Echo Organ at Zion City Taber- 
nacle Prayer Room 


ORGAN PLAYS IN THREE PLACES AT ONCE 


An American firm of organ builders 
has recently completed, in Zion City, 
Ill., a pipe organ which is even larger 
than the famous one in the Salt Lake 
City tabernacle, and which possesses 
many new features in its construction. 
This giant musical instrument is really 
three distinct organs controlled, if de- 
sired, from the main console or key- 
board. Two hundred feet from the 
choir organ, in the gallery at the en- 
trance, is an echo organ operated from 
the main keyboard during procession- 
als. The second echo organ, in the 
prayer room at the other end of the 
tabernacle, can be played independ- 
ently of the great organ or by the or- 
ganist at the main console. The 


organist can also sit at the prayer- 
room organ and operate the main 
organ, 

The main console possesses many 
unusual features. It is mounted to 
revolve so that the organist may face 
in any direction, The organist’s work 
is further simplified by the adjustable 
visible combination tablets on the 
console. These enable him to produce 
an effect quickly without having to 
pull a dozen or more stops. Another 
new feature is the coupling of the en- 
tire pedal organ with the great organ. 

A wonderful echo effect has been 
produced by the location of the “vox 
humana” in the prayer-room echo or- 
gan. When this repeats the melody on 
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the “vox humana” of the great organ 
there is a startling resemblance to a 
singer’s voice, softened by distance. 
Still another innovation is the set of 
chimes built into the gallery echo 
organ, which are used as responses to 
the melodies of the great organ 200 ft. 
away. 

Some idea of the size of the giant 
organ may be obtained from these fig- 
ures: There are 5,055 speaking pipes; 
the largest is 22 ft. long and the small- 
est measures but five-eighths of an 
inch. The instrument contains 1,500 
more pipes than the famous organ at 


MOTOR CAR WHICH CAN 
RUN UNDER WATER 


An English automobile manufac- 
turer who caters especially to colonial 
trade, has taken into consideration the 
danger of floods in the operation of 


Motor Car Running under Water, the Smoke from the 
Exhaust Proving the Engine to be Operating 


motor cars and in order to meet such 
unusual conditions, he builds his cars 
with watertight magnetos and carbure- 
tors. Before sending out cars he tests 
them under water, as shown in the ac- 
companying illustration. The vertical 
pipe at the rear of the car shows that 
the engine was running during sub- 
mergence, while the pipe projecting 
upward from the radiator, it is as- 
sumed, supplies air to the carburetor. 


Salt Lake City. The main console has 
four manuals, 70 stops, 52 couplers, 54 
combination pistons, nine combination 
pedals, five swell pedals and one cres- 
cendo. And in addition to this the 
prayer-room echo organ has a key- 
board of its own. 

Electricity is, of course, the motive 
power. More than 1,300 miles of wire 
have been used in the cables and on 
the magnets. It requires a 10-hp. 
blower, forcing air through an 18-in. 
pipe, to keep the bellows of the organ 
filled. The organ is 40 ft. wide across 
the front, 20 ft. deep, and 30 ft. high. 


WEEKLY FLYING IN EUROPE 
TOTALS 80,000 MILES 


Flight progress in certain European 
countries has gone so far that it is fast 
developing from the sensational into 
the commonplace, In the place of the 
occasional exhibition flights that the 
newspaper men once were quick to 
cable columns about to the ends of the 
earth; the most astounding cross-coun- 
try journeys are now become hum- 
drum, being disregarded altogether by 
the representatives of the daily press, 
and minimized to the briefest items 
even in the aviation magazines, For 
example, a perusal of a few issues of 
the foreign aviation weeklies reveals 
column after column of paragraphic 

comment, which five years ago could 

have been created only by the imag- 
ination of a Jules Verne, or discov- 
ered in a copy of a newspaper from 
Mars, “On the 24th ult., Lieut. Pierra 
ona Farman biplane left Rheims, and 
later arrived at Dunquerque, having 
flown 220 miles, with two landings en 
route”; “On Monday, Compte d’Hes- 
pel left Brussels and reached Ostend 
in 54 minutes, a distance of 77 miles, 
accomplished ‘at 91 miles per hour,” 
etc.; to a total that is now estimated 
to exceed 80,000 miles a week. More- 
over, the fatalities now attending this 
flying hardly exceed one death for 
each 100,000 miles against one for each 
1,000 miles only three years ago, 
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ELECTRIC AID IN CLIMBING BRIDGE APPROACHES 


A novel scheme was recently ex- bridge, however, plans to equip the 
hibited at Cologne, Germany, in a approaches with electrically driven 
competition of plans for a new bridge. chains, to which 
It was felt desirable to construct a automobiles and 
high-level bridge that would allow un- horse-drawn vehi- 
interrupted traffic both on land and cles may be at- 
river. One of the plans entered was 
for a high-level bridge having slopes 
as steep as 1 in 12, which would be 
impossible for traffic under ordinary 
conditions, The designer of this 


Suggested High-Level Bridge Provided with 
Electrically Operated Chains for Assisting 
Vehicles Up and Down the Steep Approaches. 
A Unique Plan for Crossing a River without 
Interfering with Land or Water Traffic 
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tached for haulage up the approaches 
and “easage” down the approaches. 
Little cars drawn by these chains are 
also provided for pedestrians. 


NOISELESS GUN FOR 
KILLING HORSES 


A curious horse-killing gun used in 
England to kill horses which have 
been injured, is now being adopted by 
American anti-cruelty societies be- 


A Horse-Killing Gun, Discharged by Striking a Slight 
Blow with a Mallet, Which Kills Instantly and 
Noiselessly 

cause of its noiselessness and surety 

of action. By a slight blow given in 

the manner shown in the illustration a 

bullet is noiselessly driven into the 

brain of the animal, killing it instantly, 
without a sound to attract attention 
in a city street. 


GRADING HEADLIGHTS BY 
PHOTOGRAPHY 


The camera as an aid in choosing fit- 
tings for motor cars has been called 
into successful use at an auto plant at 
Buffalo, It was necessary to make a 
choice between several kinds of head- 
lamps, and road tests at night were 
not considered infallible in result, be- 
cause of the possibility of differing 
weather conditions. So the camera 
was called upon. 

On the night of the camera test a 
large screen was placed against a blank 
wall and the car from which the test 
was made was stationed some little dis- 


tance away, facing the screen. The 
camera was placed in a fixed position. 
As each set of headlights was fixed to 
the supports on the car and the lights 
switched on, two photographs were 
made: One of the screen alone, to 
show the projection of the lamps’ 
rays, and the other of the ground be- 
tween the lamp and the screen, to il- 
lustrate the diffusion, All the expo- 
sures were made under exactly the 
same conditions, the plates were all 
well developed together and the prints 
made together. In this manner the 
photographic prints gave an accurate 
idea of the comparative lighting power 
of the various lamps tried out. 


SHADOW ILLUSION OF A 
WIRELESS APPARATUS 


Although moving at the rate of 1,800 
revolutions a minute, the studs on the 
outer edge of a disk in a wireless-tele- 
graph apparatus cast steady shadows 
that seem to be standing still, and that 
show clear and distinct in a time-ex- 
posure photograph, as was the original 
of the accompanying _ illustration, 
taken in the wireless station on the 
roof of a Philadelphia store. The ap- 
parent conflict with natural laws is, of 
course, due to the fact that the spark 
which casts the shadows is not contin- 
uous, but only flashes as each one of 
these studs passes a certain fixed point. 
Thus the shadows of the studs appear 


Illusion of Steady Shadows Cast by Studs on a Disk 
Revolving at the Rate of 1,800 Times a Minute, the 
Photograph Being a Time Exposure 
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always in the same place, and cannot 
appear elsewhere. As a matter of fact, 
each of the shadows shown in this 
time-exposure picture and each of the 
studs shown, are not really separate 
studs with their shadows, but each is a 
composite photograph of all the studs 
and their shadows which in turn ap- 
peared at that point during the exceed- 
ingly small fraction of a second that 
the spark flashed. 


THE ANTIQUITY OF MAN 
IN PERU 


The Yale Peruvian expedition, or- 
ganized under the auspices of Yale Uni- 
versity and the National Geographic 
Society, sailed recently for Peru to 
continue the work of the expedition of 


1911, in which Professor Hiram Bing- 
ham, head of both expeditions, discoy- 
ered the remains of men believed by 
him and other authorities to be be- 
tween 22,000 and 50,000 years old, 
The expedition expects to make a 
careful survey of the Cuzco basin and 
its vicinity, with special reference to 
the age of the gravel deposits where 
human and other remains were found. 
This basin is in the Vileabamba Val- 
ley in which eight Inca and pre-Inca 
cities and temples once stood, and 
which still remain in part. The dis- 
covery of the bones of human beings 
who lived more than 20,000 years ago, 
say 20,000, as an exceptionally conser- 
vative estimate, is the first authentic 
physical record of prehistoric man’s 
existence in the western world, 


THE BLIND MAY NOW 


‘ 


Hearing the “sound” of moonlight 
appears a fantastic notion without 
commonsense foundation, but that 
such a thing is possible is the claim 
made by Fournier D’Albe, of the Bir- 
mingham (England) University, the 
inventor of the “optophone.” At a re- 
cent test of the instrument, given in 
London, the value of the device for 
blind people was demonstrated. 

The optophone is a small camera-like 
box, open at one end, which, if pointed 
at the light, causes the instrument to 


“HEAR” LIGHT 


produce sound which is transmitted by 
sensitive receivers of the type used in 
telephones, The accom- 
panying illustration shows 
a blind man turning 
around, with the instru- 
ment in his hand, in order 
to ascertain the location 
of a window. The differ- 
ent tones, ¢ 
and degrees 

of sound, en- 

able the user 


An Apparatus through Which the Blind are 
Enabled to Locate Light by Means of Sound. 
It Aids Them, for Instance, to Locate Windows and Open Doors 
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the instrument to determine the char- 
acter of the body passing between 
him and the light. By aid of the 
receivers the man shown in the pic- 
ture was able to count six people who 
passed in front of him by the inter- 
vals of light between them. “On a 
moonlight night,” asserts the inventor, 
“you can hear the moon and when the 
sun is shining you would recognize it 
by the tremendous noise it would 


make.” Besides this use of the opto- 
phone, Mr. D’Albe expresses confidence 
that the invention will prove useful in 
discovering the light of stars that are 
not visible, as well as in many other 
directions. The invention is based 
on the well-known property of selen- 
ium of changing its electrical resist- 
ance under the influence of light. For 
three years Mr. D’Albe has been at 
work in perfecting his invention, 


NOVEL GAS ENGINE FOR COMPRESSING AIR 


An engine operated by oil fuel which 
has a free piston in a cylinder, and does 
not turn a flywheel, but simply pushes 
out air ahead of the piston as it shoots 
back and forth so that it fills a tank 
with compressed air is the novel idea 
of an Italian inventor. He claims that 
this method results in the development 
of a very large amount of power for 
the amount of fuel consumed. 

The heavy piston, free in the cylin- 
der, is propelled from one end to the 
other by the explosion of gas behind 
it. This pushes the air ahead of it out 
through a port, and then through a 
non-return valve to the compressed- 
air reservoir. After the piston passes 
the outlet ports, and is nearing the end 
of its trip through the cylinder, a 
charge of gas is automatically forced 
into the space ahead of the cylinder, 
while air is admitted automatically in 
the other end of the cylinder. The 


continued trip of the piston then com- 
presses the gas in the little space ahead 
of it to a point where the temperature 
rises enough to explode it, and thus 
sends the piston back to the other end 
of the cylinder, where the same opera- 
tion is completed, the air and products 
of the previous combustion ahead of it 
being meanwhile forced out into the 
reservoir tank. Special provision is 
made for starting the engine. 


CThe Illinois Central Railroad pub- 
lishes a magazine in each issue of 
which is run a series of full-page half- 
tone reproductions of photographs 
showing some of the common ways in 
which accidents are caused. With each 
picture are given the names of em- 
ployes recently killed by such careless- 
ness as those portrayed, to make the 
warning more effective. 


Engine Operated by Gas in Which 
Piston Runs Free and Which 
Develops Power by Filling a 
Tank with Compressed Air 
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What Present-Day Aeroplane Development 
Promises for the Machine of the Future 


By VICTOR LOUGHEED 


Suggested Aeroplane of 
the Future, with Com- 
pletely Inclosed Passenger 

Accomodations and Alight- < wie 
ing Gear Blended into Body 


EARS ago, when the automobile 

was haltingly evolving from the 
queer contraptions and crude construc- 
tions of the earlier experimenters, few 
indeed were the engineers of the time 
with the vision to see into the future 
and discern any part of the wonderful 
development in transportation which 
has come into being from such un- 
promising beginnings. Yet, if we re- 
verse the analysis we simplify the con- 
ditions; and few are the automobile ex- 
perts of today who cannot glibly trace 
back the essential elements of the up- 
to-date motor car—the multicylinder 
engine vertical in front, the cellular 
radiator, the channel frame, the ball 
bearings, etc.—to their veriest begin- 
nings in the shops of a comparatively 
few European pioneers, who, untram- 
meled by precedent, substituted for the 
long current notion of a “horseless 
carriage” —as negative in its merits as 
in its title—the idea and the fact of the 


The Thickness of Wing 
and Other Elements Make 
for Safety, While the Use 

of “Reaction Forms and 
Sections” Keeps Down Resistance 


“road locomotive,” the king of the mod- 
ern highway. 

It is, therefore, but reasonable to 
believe that some practical idea of 
the aeroplane that the near future 
will produce can easily be gained by 
noting the advances that have already 
been made, for, it is obvious that 
in the development of human flight 
there are manifest the workings of sim- 
ilar phenomena. No more than the 
automobile has the aeroplane sprung, 
full-fledged, from the brow of some 
Jovian creator. The fact that the mob 
unfailingly demands heroes, to whom 
to accord credit for great achieve- 
ments, need not blind more critical 
eyes to the profound differences be- 
tween evolution and invention. And, 
as the months roll by, and the test of 
time proves always as sure as it al- 
ways is ruthless, so is the way of prog- 
ress strewn with the wrecks of things 
that have but incompletely served their 
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purposes, things that have not justified 
the high hopes of their creators, and 
things that have merely helped, rather 
than defined, the growth of an en- 
gineering industry. 


questions respecting the course aero- 
plane development is most likely to take. 

For a beginning, if the foremost 
flight engineers of the time were to 
attempt to visualize for the layman a 
reasonable conception 


of the aeroplane of the 
future, there probably 
is one basis, and one 
basis only, upon which 
substantial agreement 
might be sought. The 
aeroplane of the future 
must be birdlike, 
Every added fact of 


Copyrighted by M. Branger, Paris flight accomplishment, 


Early French Monoplane—a Characteristic Machine of the Type in Which 
the Whole Structure is Open Trussing, with No Effort to Reduce 
Resistances by the Application of “ Reaction Forms” 


Times without number, the most 
consistent, well-financed, and long-per- 
sisted-in efforts to revolutionize the 
automobile have been remorselessly 
ground into impotent failure by the ir- 
resistible advance of the types of con- 
struction which now prevail because 
they are the products of mechanical 
evolution rather than of individual in- 
vention, 

So must it be with the flying ma- 
chine, and so, just as surely as there 
has been an almost biological evolu- 
tion of the steamship and the railway, 
must there ultimately disappear the 
freak forms of (and the more freakish 
substitutes for) the one soundly con- 
ceived, really progressing vehicle of the 
skies—the aeroplane. 


and every new dis- 
covery in the reluctant 
science of aerodynam- 
ics is most conclusively to this effect. 
There is not even the room for alter- 
natives. 

This is because in the aerial vehicle 
there is a condition not encountered 
elsewhere in the whole field of trans- 
portation. This condition is the com- 
plete immersion of the vehicle in a 
homogeneous fluid, every movement 
and reaction of which is subject to most 
definite laws, with safe and efficient 
operation absolutely conditioned upon 
proper interactions between all of the 
surfaces of the vehicle and the sur- 
rounding masses of air. 

What can be more evident then, than 
the necessity for invariable and con- 
sistent adherence to the comparatively 
few fundamental 


Dismissing then 
from present consid- 
eration such follies 
as the gasbag, and 
the thin-surfaced, 
wire - encumbered, 
bodyless types of 
aeroplanes, as of no 
continuing interest 
unless as bottom- 
less sinks into which 


principles of form 
that will normally 
interrelate with the 
| similarly few and 
_ fundamental laws of 
the dynamic move- 
| ments of elastic 
fluids? Is it reason- 
ably conceivable or 
any way in evidence, 
for example, that the 


to plunge labor and 
capital, and murder- 
ous devices with 
which to slaughter 
the foolish and reck- 
less, there remain the 
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A Suggestion of the Future Type. The Train 


bird, devised by the 
same _ intelligence 


Monoplane, which Proved an Excellent Flier, that P devised a t h € 
but Which Unquestionably would Present physical laws it op- 
Lower Forward Resistances were the Space 
between Body — oo Closed Up, and erates under, 18 Ca- 
the Whole Central Structure Blended into a +h: 
Single Smooth-Contoured “Reaction Body” pable of any thing 
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more than detail modification without 
wholly upsetting the harmony be- 
tween its contours and the air streams, 
upon which its ideally safe and effi- 
cient flight depends? 

The justice of these contentions ad- 
mitted, further speculation is closely 
limited, 

The aeroplane of the future, to be 
designed soundly, and built well, must 
be substantially a gigantic bird, dif- 
fering from its natural prototype 
chiefly in such details as will be rea- 
sonably involved by the larger sizes, 
and substitution of a limited and sim- 
plified control for the complex codérdi- 


nations between brain { 


and structure in the sess 
natural device. 

As in all mechan- 
isms, of whatever 
types, there will be 
provided the results 
the case demands and 
tolerated the com- 
promises the case per- 
mits. The first will 
usually be the prob- 
lems and the second 
their solutions. And 
the correct combina- 
tions will prove in- 
variably to be only 


ance by the driver, or, worse, by some 
complex “automatic-balancing” con- 
traption. 

The launching and alighting of the 
most advanced aeroplanes of today can 
be from, or upon, either land or water, 
at the will of the pilot. 

Such details as the number of pro- 
pellers, their size, and their placing, 
have perhaps evolved to a less signifi- 
cant status than the more fundamental 
details just enumerated. Yet, even 
here certain main considerations are 
not to be escaped. As an example, the 
constant increase in body sizes, coin- 
cident with growing simplification of 

running gears, would 


seem to suggest that 


in the ultimate ma- 
chine there will be a 
blending together of 
these two elements 
—involving the super- 
seding of a _ present 
anomalous duality of 
structure by winged 
bodies, automobile- 
like or houseboat-like 
in general type, with 
their lower portions 
directly exerting the 
“running-gear” func- 
tion, and the wings 


those that are rea- Copyrighted by M. Branger, Paris 


simply mounted 


soned and tested out TheMaze of Struts, Wires, Tanks, etc., under rather high upon 
upon the _ broadest Resistance Thea them, A placing of the 


possible basis of scien- would be Set Up by a’ 


Reaction Body "of center of gravity less 


Sufficient Size and Bulk to Inclose Them 


tific deduction and Completely 
empirical check. 

Already there exist tendencies that 
definitely _point to at least the more 
immediate goals, 

The speediest aeroplanes of today are 
not so generally the highest-powered 
as they are the most efficient. 

The most efficient aeroplanes of to- 
day are blunt-bodied and thick-winged ; 
these also are the strongest. 

The safest aeroplanes of today are 
those in which controls are directional 
rather than stabilizing—leaving the lat- 
ter function to be cared for largely by 
the form and interrelationships of the 
various surfaces, rather than depend- 
ent upon a constant juggling perform- 


low than the center of 
volume will avoid 
the objectionable pendulum effect of 
weight carried low, while the very 
small resistance of scientifically de- 
signed “reaction forms” will reduce to 
a negligible minimum the slightly un- 
symmetrical placing of the resistance. 
This evolution of the body and 
alighting gear will in turn make in- 
creasingly difficult, however, the pro- 
vision of room for large propeller 
swing that is so readily obtainable with 
many of the stilt-like structures at 
present in vogue, 
Most obvious of the means of mini- 
mizing this difficulty will be the pro- 
vision of twin propellers—a system that 
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has other important advantages (in- 
cluding the elimination of unbalanced 
reaction and gyroscopic effects) to off- 
set its mildly objectionable complica- 


jected area, but by the more scientific 
and bird-type construction, wherein 
the principle of the “reaction impulse” 
is made to nullify in large measure the 
head resistance. Even 
to the tension mem- 
bers of the struc- 
ture must this prin- 
ciple be consistently 
extended, wherefore 
the aeroplane of the 
future may be reason- 
ably expected to pre- 
sent only a few heavy 
and “streamlined” 
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Recent Nieuport Monoplane,in which the Shortness of the Landing Gear and 
the Low Placing of the Large Body Suggest That It would be Only a 
Slight Further Step to the Complete Amalgamation of These Elements 


tion and added weight. Perhaps less 
obvious among the helps over the sug- 
gested obstacle will be the smaller 
thrust demanded by the more efficient 
machines of the future. Also, the in- 


,creased huskiness of propeller blades 


of heavy reaction sections will lessen 
the need for liberal propeller clearance, 
now needed to preserve thin blades 
from damage through contact with 
grass, water, etc. 

Because of the comparative safety 
of this as opposed to the alternative 
construction, the motors of the future 
machines will almost certainly be 
placed in front. This, in turn, with a 
single propeller, will almost demand 
its front placing, and with plural pro- 
pellers is at least likely to influence the 
same placing, as that most simply and 
conveniently provided, 

Structural integrity—immunity from 
breakage—must be secured in the fu- 
ture aeroplane as positively as it is 
secured in high-grade automobiles. Of 
the means to this fundamental condi- 
tion of safety, there must be employed 
not only as good materials and better 
assemblage than is now common; there 
also must be employed members and 
surfaces of sufficient thickness to af- 
ford space for rigid trussing. And this, 
of course, will require the reduction of 
head resistances, not by the difficult, 
dangerous, and wholly unnecessary 
expedient of keeping down the pro- 


cables, in place of the 
multitude of fine wires 
so generally employed 
nowadays. 

Another probable factor of future 
safety, wholly independent of safety ob- 
tainable by sound design and substan- 
tial construction, will doubtless appear 
in a more general recognition of the 
limitations of aerial navigation, lead- 
ing to the same sort of cautious 
supervision and restriction of use that 
applies in navigation of the sea, where 
no mariner with his sanity about him 
would attempt fancy evolutions along 
a rocky coast in a storm, or put out of 
port in a typical Gulf hurricane or 
South Pacific typhoon, Indeed, in- 
stead of the reckless flying that has be- 
come so common with half-developed 
machines—flying from the roofs of 
buildings, under the bridge at Niagara 
Falls, etc..—there may be expected a 
safe and sane flying from large, pre- 
pared land or smooth water areas from 
selected start to specified destination. 

The materials of which the aeroplane 
of the future will be built are likely to 
remain much the same as at present. 

Fabric would seem in every way 
superior, in strength, durability, and 
ease of application, to wood and sheet 
metal, sometimes proposed as substi- 
tutes for it for wing surfacing. The 
use of fabric for the sails of boats, 
which involves analogous  require- 
ments, is rather suggestive on this 
score, 

Wood also possesses superlative 
merits, and although steel may sup- 
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plant it for wing bars and some ele- 
ments of the framing, wood is likely 
to persist for a long time in rib con- 
struction, body work, etc. 

Of course, the aeroplane of the fu- 
ture will afford complete inclosure of 
the passengers, because of the reduced 
resistance to be secured in this way, 
as well as for reasons of comfort and 
safety. 

In the matter of finish, there is no 
question that better weatherproofing 
than is now made will be necessary, as 
the only possible means of preventing 
rapid deterioration. If, in addition to 
this, the paints and varnishes employed 
can be made at least fairly fireproof as 
well, the increase in safety is one to be 
sought for. 

The question of the power for fu- 
ture flying is likely to require less spe- 
cial solving than at present. The high 
efficiency of the machines of the future 
will make high reliability more im- 
portant in motors than light weight 
and extreme power, so probably the 
aeroplane motor will always remain 
substantially a close counterpart of the 
internal-combustion motors in motor- 
boats and automobiles. 


The controls of the future machine, 
as has already been suggested, are 
likely to become purely directional 
rather than stabilizing, making them 
measurably surer in operation and 
somewhat simpler to manipulate. 

The question of whether “wing 
warping” is to endure will be regarded 
by many as very debatable, and there 
is much reason for supposing that its 
place may be taken by controlling sys- 
tems that overcome its objectionable 
feature of increasing the resistance on 
the side of the machine that requires 
to increase in speed, 

The question of speed can be very 
well left to rest on present accomplish- 
ments. Already one French mono- 
plane has repeatedly proved capable of 
a speed of 105 miles an hour in going 
round and round a closed course, with 
the reasonable probability that it can 
do 115 or 120 miles in straight-away 
flying. The aeroplane of the future 
doubtless will be faster, but if it even 
remains only as fast—probably with 
less power than is now required—its 
utility, insofar as this relates to speed, 
will be superior to that of all other ve- 
hicles, 


DETROIT’S ILLUMINATED WATER COURT 


One of the finest features of this 
years “Cadillaqua” at Detroit, the 
birthday party held by that city to cele- 
brate its founding by Cadillac in 1701, 
was the court of honor erected in 
the river between Belle Isle and 


the Detroit shore, a view of which 
is shown in the accompanying illus- 
tration. 

Constructed on piles, it was 1,500 ft. 
long and 300 ft. wide, with three im- 
mense fountains as the central fea- 


The Cadillaqua Water Court by Day, Showing Cadillac Memorial Fountain 
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tures. Two huge galleys were pro- 
vided to accommodate bands and 
musicians, and pennants, streamers, 
and Indian shields decorated the posts 
of the court. In the daytime the 
court presented a gay and inspiring 


scene, 


with its fine 
illumination, the scene was magnifi- 


but at night, 


cent. The fountains, with water fall- 
ing in sheets from one bowl to an- 
other, were illuminated with red, 
white and green lights. 


GOBELIN TAPESTRIES WOVEN 
FROM THE REVERSE SIDE 
The famous Gobelin tapestries, 


which are still turned out by the his- 
toric Gobelin factory, are woven from 


NEW RECORD FOR WIRELESS 
FROM AEROPLANE 


Most persistent and successful at- 
tempts are being made by French 
army officers to render thoroughly 

practical the application 


Weaving a Gobelin 
Tapestry from the 
Reverse Side 


the reverse side, The weaver works 
facing the back side of the tapestry, 
and, every once in a while, parts the 
threads and looks through at the mir- 
ror in which the design is reflected. 
Some of the tapestries take years to 
make, and sell for as much as $30,000. 
The factory was originally founded by 
the Gobelin family, but is now owned 
by the French government. 


fective 


of wireless telegraphy 
to aeroplanes. The lat- 
est achievement in this 
field, by Lieut. Man- 
ger-Devarennes, con- 
sisted in the sending of 
messages to St. Cyr, 
France, while in flight 
over the surrounding 
country. | Communica- 
tion was easily main- 
tained from as far away 
as Meaux, a distance of 
15 miles, and hopes 
based upon new exper- 
iments and calculations 
are entertained of soon 
increasing the distance 
to from 90 to 130 miles, 
by suitable changes in 
the apparatus. A point 
of interest to the wire- 
less enthusiast will be 
the fact that it has 
been definitely deter- 
mined that a mere sub- 
stitute in the way of an 
equivalent of the usual 
antenna insufficient 
to secure useful re- 
sults, and that there must be an equiva- 
lent of the ground as well. 

By employing the wires of the ma- 
chine as the antenna, and trailing a 
length of wire for the other end of the 
circuit, a sufficient capacity is secured 
in the two elements to insure the ef- 
oscillations of high-tension 
current upon which success in wire- 
less transmission is now known to de- 
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pend. In gauging the comparative 
quality of different feats of wireless 
telegraphy from aeroplanes, it is espe- 
cially important to distinguish be- 
tween mere feats of receiving, and the 
cases in which actual communication 


SUNDIAL WHICH MAY 


A sundial which can be readily set 
up without the aid of a compass and 
level, and used without the otherwise 
necessary involved calculations, has 
been constructed in England. The es- 
sential part of the instrument is the 
flexible, reversible dial, 
which, in fact, is the 
part which obviates all 
calculations and allow- 
ances when the time 
read, For an imstru- can be Set Up 
ment of its class it is of egg Wg 
such unusual accuracy Gives 
that it has been termed _ tions 
a solar chronometer. 
Briefly described, the 
instrument, which is i 
made of metal, consists HE 
of a rectangular frame []]f 
attached to a curved 
plate which carries a 
flexible dial. The dial 
is reversible, and is 
marked on its two 
faces with specially 
curved “hour lines” and straight “date 
lines,” each face containing dates for 
six months, A polar axis is fixed to 
the frame and formed so as to project 
the shadow indicating the time, its 
special shape conducing to great accu- 
racy. Latitude is indicated on a grad- 
uated are by a freely suspended pointer. 
The instrument is attached to its base 
by a ball and socket with clamp, by 
means of which it can be adjusted and 
set in any position and at any inclina- 
tion. The possibility of placing the 
solar chronometer in the meridian by 
its own indications has been taken ad- 
vantage of for utilizing the instrument 
as an astronomical compass. For this 
purpose a simple attachment is pro- 


both ways is maintained. It is com- 
paratively simple to provide an appa- 
ratus that will receive messages, but 
when it comes to sending for any dis- 
tance the problem becomes much more 
difficult, 


BE READILY SET UP 


vided, by the aid of which a line can 
be run true north and south independ- 
ent of local or magnetic influences. 
This attachment consists of the usual 
graduated circles with a double sight 
fitted at each end for sighting back- 


ward or forward. It can be placed hor- 
izontally at right angles to the rectan- 
gular frame, which lies east and west 
when the instrument is in position, It 
follows that a line through the sight- 
ing vanes runs north and south. 

To adjust the instrument for lati- 
tude before taking an observation, it 
is placed on any surface in the sun- 
shine; the pendulum suspended above 
the latitude are is allowed to swing 
free while the dial holder is tilted un- 
til the pendulum points to the latitude 
of the place on the arc, the latitude 
having been obtained from an atlas, In 
order, next, to place the instrument in 
the meridian, the shadow of.the meet- 
ing points is brought on to the date 
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line of the day by turning the whole 
instrument with its base round bodily. 
Careful adjusting is required here. 
The position of the shadow of the 
meeting points on the dial will then in- 
dicate the correct time without any 
calculation or allowance, The time in- 
dicated will be either standard time or 
local mean time, according to the set- 
ting of the flexible dial in the metal 
curve, The hours are indicated by 
thick, continuous curved lines marked 
with Roman numerals and each hour 
is subdivided to ten minutes by fine 
and dotted curved lines. The ten 
minutes can be subdivided mentally, 
the shape of the shadow rendering it 
easy to estimate time to within one or 
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two minutes, The most favorable time 
for an observation is before 9 a, m. 
or after 3 p. m. As to accuracy ob- 
tained in latitudes between 30 deg. 
north and 30 deg. south of the equator, 
observations made between 7 a. m. and 
8 a, m., and between 4 p. m. and 5 
p. m. will give results to within about 
one minute of true time, while in more 
northerly or more southerly latitudes, 
observations niade at the same hours 
will give the correct time within about 
two minutes, 

The instrument can be set to indi- 
cate either local mean time, or the 
standard time of any country. For ex- 
ample, a dial in use in Dublin could 
be set to indicate Greenwich time, 


A NOVEL GERMAN HANGAR 


The working 
model of a_ novel 
dirigible hangar 
which created much 
interest at Berlin's 
annual aviation ex- 
hibition is shown in 
the accompanying il- 
lustration. It parts 
down the center of 
the roof and opens 
completely out, leav- 
ing the dirigible in 
the open air. The 
opening and closing 
is accomplished by a mechanism some- 


Upper View — Model Hangar Which Opens at 
Top to Release Airship 


Lower View—Appearance of Hangar Closed 
with Dirigible Lodged Within 


what similar to that 
used on bridges of 
the lift type, coun- 


terbalances being 
provided. 
Cin Utah the sea 


gull is a sacred bird, 
severe penalties be- 
ing reserved for per- 
sons who kill them. 
In the early days of 
the Mormon state 


sea gulls rescued the 
crops by killing and 
eating swarms of grasshoppers. 
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CONQUERING MALARIA 
IN ITALY 
Marked success has attended the ef- 


forts of railway and health officials in 
Italy who for several 
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FIFTY-TWO MULES HAUL 
GREAT PIPE 


All mule-team records were broken, 


it is declared, by the builders of the 


years have been waging 
a fight against the ma- 
larial mosquito along 
the lines of Italian rail- 
ways. Thirty years 
ago conditions were so 
bad in a certain section 
of the country that one 
railway had to main- 
tain a triple staff in or- 
der that regularity of 
service might be as- 
sured. After the fa- 
mous discovery that 
the mosquito was re- 
sponsible for the preva- 
lence of the disease an 
earnest defensive cam- 
paign was instituted. 
The work was hindered 
by the opposition of 
ignorant employes of 
the railways who were 
skeptical of the meth- 
ods advocated by scien- 
tists. These included 
liberal dosing with 
quinine, the wearing of 
gloves and gauze hoods 
and the covering of 


doors, windows and 
chimneys of houses 
with a wire netting of fine mesh. As 
a result of the precautions taken, the 
percentage of fever cases in infected 
districts has been reduced from 87.12 
in 1880 to,13.26 in 1911, 


A FRIENDSHIP GARDEN 


A sentimental idea for an odd corner 
of the flower garden is to use it as a 
“garden of friendship.” Each friend, 
on his or her first visit to the garden, 
places a small plant in this corner, and 
beside it a metal label bearing the name 
of the planter. The plant is then left 
to grow and forms a living reminder of 
the friend, 


Team of 52 Mules Hauling 24-Ton Steel Pipe 


Los Angeles aqueduct when fifty-two 
mules, as shown in the accompanying 
illustration, were hitched together to 
transport steel siphons used in con- 
structing the aqueduct. A single jerk 
line was used in handling the team. 
In most instances the weight of the 
steel sections was 24 tons. The to- 
tal length of the siphons used in the 
aqueduct was about 14 miles. 

The larger part of the steel used 
was forwarded by freight in plates and 
riveted in the field. When making 
the heavier pieces, for use in the larg- 
est siphons, it was found that they 
would have to be treated at the steel 
shops and shipped complete. Then 
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there was presented the problem of 
hauling a 24-ton pipe, often 11 ft. in 
diameter, four miles on rising ground. 
Employment of the 52-mule team 
solved the problem. 

During the progress of the work the 
experiment was made of supplanting 


the mules by caterpillar engines but 
whereas the cost by mule power was 
about 12 cents a mile per ton, the cost 
by engine ran to 29 cents. With this 
showing in economy, it was only nat- 
ural that the mules were “put back on 
the job.” 


MACHINE CAPTURES AND 
KILLS POTATO BUGS 


A practical device for disposing of 
potato bugs without poison is now be- 
ing manufactured in large quantities. 
In operation, one wheel is 
on each side of the row of 
potatoes to be picked. 


NEW METHOD OF PROOFING 
WING FABRICS 


In the factories of the big aeroplane 
constructors of France, England, and 
Germany, there has recently come into 
use a considerable innovation in the 
methods of finishing aeroplane wings. 
Heretofore it has been the practice, 
with the builders of the best ma- 


= and other surfaces with 


the rubberized fabrics 
manufactured for this purpose by 
the tire companies, The experience 

of thousands of miles of fly- 
ing, however, has disclosed 
considerable shortcomings in rul- 
ber used for this purpose, so the 
difficulty of stitching through and 
applying the coated cloth, com- 
bined with its tendency to loosen 
and tighten—even to the extent 
of tearing loose from the framing 
—with changes in temperature 
and weather, has caused much 
attention to be directed toward 


Bug-Killing eee the Revolving Plates Brushing the 


ugs into an Apron 


Two revolving plates, tipped with can- 
vas, rapidly brush the bugs from the 
vines over into the apron shown near 
the right wheel. At the bottom of 
this apron the edge is turned up so as 
to form a gutter or trough and thus 
prevent the bugs from falling to the 
ground, In this trough is a small spi- 
ral conveyor which carries them to- 
ward the rear, where a pair of steel 
disks crush them and drop them back 
onto the ground. 

Adjusting devices, which are easily 
controlled by the driver from his seat, 


‘are provided for different heights of 


vines. 


the search for a substitute. Of 
these, the most successful, and 
the ones at present most widely in 
use, consist of collodion varnishes 
made from the new noninflammable 
acetyl-celluloses. These are applied 
after the wing is made, thus facilitat- 
ing its manufacture, and protecting 
the seams as well as the _ surface 
proper. Also, by their use, it is found 
possible to secure and maintain any 
desired tautness of fabric. All ordi- 
nary exposure to water, sun, and cold 
weather are without deleterious effect, 
and the fireproof quality, while not the 
best that might be desired, is measur- 
ably superior to that of the rubberized 
fabrics. Not the least of the merits of 
the new process is its cheapness. 


chines, to cover the sustaining 
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AUTO TIRES AFTER USE 
IN RACE 


Automobile racing wears out tires 
in a matter of minutes, as compared 
with weeks of ordinary running, due 
largely to the tearing effect on the 
tires when curves are rounded. The 
accompanying photograph shows the 
condition of two tires which saw serv- 
ice on the Indianapolis speedway. 


G@While King George V of England is 
rated as a very great man among his 
subjects and receives all sorts of trib- 
utes of respect, in the London tele- 
phone directory he gets no special fa- 
vor, his private telephone being “West- 
minster, 832.” The telephone number 
of the President of the United States 
at Washington is “Main, 6,” while 
President Madero’s of Mexico is sim- 
ply “Negra, 10.” 


Courtesy Motor 


Automobile Tires after Use on Car 
in Indianapolis Racing 


HOLE - DIGGING AND POST -SETTING AUTOMOBILE 


A motor truck which not only lifts 
and sets telephone and telegraph poles 
in position but digs the post holes as 
well, is revolutionizing this department 
of work in the larger cities of the coun- 
try. Under ordinary conditions the ap- 
paratus, operated by two men, can dig 
the holes and complete the setting of 
two poles in an hour, while the aver- 
age for a gang of nine men and a fore- 
man, with the usual equipment of man- 
ual labor, is not more than a pole an 
hour and the work is much heavier. 

The pole-setting der- 


drill, 


earth a distance of 61 


the gear 


shaft of the 
motor is re- 
versed, thus 


reversing the 
winch drum, 
and the rope 
running 
through pul- 
leys at the 
top of the 


The drill may be driven into the 


6 ft., after which 


rick is located on the 
rear of the truck and 
is supported by a trans- 
verse beam, The drill- 
ing apparatus, also at 
the rear of the truck, is 
driven by the motor 
through a winch con- 
nected by an endless 
chain to a pulley which 
has a threaded center 


and is fixed to the 
bracket carrying the 


Apparatus Which Digs Post Holes and Lifts and Sets the Poles in Position 
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derrick and attached to the drill draws 
the latter out of the ground together 
with the earth attached. 


THREE-SEATED MILITARY 
AEROPLANE 


Among the French military aero- 
planes recently turned over to the army 
are several of the Breguet type of 
monoplanes. These machines are 
three-seated, accommodating the pilot 
and two men, The positions the three 
men occupy in the machine are shown 


crobes, and curing inflammatory af- 
fections. 

Instead of throwing away the shells 
when one eats eggs, it would be better 
to eat the shells and discard the yolk 
and white, according to the personal 
view of these professors. 


RAILROAD TO FIGHT 
MOSQUITOES 


Extermination of mosquitoes along 
its lines will be attempted by the Illi- 
nois Central railroad through the em- 
ployment of goldfish 


minnows, a natural 
enemy of the insects. 
The chief surgeon of the 
road is responsible for 
the experiment which 
will be the first of the 
kind attempted, so far as 
known. stagnant 
pools, breeding places 
of the mosquito, will be 
stocked with the min- 
nows and as all min- 
nows eat the larve of 
mosquitoes, it is be- 
lieved the destruction of 


One of the Three-Seated Monoplanes of the French Army 


in the accompanying illustration. As 
here seen an officer is seated where he 
can study his military maps and make 
diagrams of an enemy's position, while 
the private soldier is handling a rifle 
as he would were one of the enemy’s 
aeroplanes giving chase. 


LIME AS A FOOD AND CURE 
FOR MANY ILLS 


A teaspoonful of chloride of cal- 
cium, three times a day, dissolved in 
water, is healthful and nourishing, ac- 
cording to the German professors Em- 
erich and Loew. Lime, if taken in 


slight quantities as food, they contend, 
is a preventive and a cure of many 
physical ills which now afflict human- 
ity, increasing the vitality of the or- 
ganism, protecting it from harmful mi- 


the pest will be rapid 
and complete. In this 
work it is necessary to 
use the goldfish minnows, as they are 
the only species able to survive in stag- 
nant water. In cleaning up the breed- 
ing places it is hoped to stamp out 
malaria and typhoid fever, diseases for 
which the mosquito is held chiefly re- 
sponsible. The experiment will be 
carried out in all states traversed by 
the Illinois Central, though the great- 
est benefit is expected to result in the 
states south of the Ohio River, where 
there is much swamp land. 


CIn the hope of finding a commercial 
substitute for gasoline, Charles Y. 
Knight, an American now residing in 
Warwickshire, England, has_ estab- 
lished a laboratory and is experiment- 
ing with shale oil and other indigenous 
fuels. 
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READING A WHOLE PAGE AT A GLANCE 


An eminent eastern eye specialist 
reports, in the Journal of the Ameri- 
can Medical Association, the case of a 
patient, a highly intelligent, educated 
man, a great reader, 


life had had normal vision, with a dom- 
inant right eye, but vision in the mac- 
ular area of this right eye had been de- 
stroyed by an inflammation some years 


who could at a mere 
glance of a_ second 
or two, see and read 
a whole page -of an 
ordinary book and 
know thoroughly its 
contents. This de- 
pended on a pathologic 
or abnormal condition 
of one of his eyes. 
The person with nor- 
mal vision can see dis- 
tinctly, without mov- 
ing his eyes, only a 
few words in each line 
and must move his 
eyes constantly in 
reading. The reason is 
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that in the retina, the 
structure at the back of 
each eyeball on which 
the image is received, 
there is a small area near the center, 
the macula, on which is focused and 
defined distinctly a certain small por- 
tion of the object looked at, and the 
outer portion of the retina sees the re- 
mainder of the image in diminishing 
degree of distinctness the greater the 
distance from the macular area. The 
reader can prove this for himself. On 
looking at this page one can see the 
letters and words on the whole page, 
but can read only a few of them at a 
time without moving the eye, even by 
a special effort. The macula of each 
eye conveys a similar impression to the 
brain through the optic nerve, and they 
are converted by the brain into a single 
image. This produces what is called 
single binocular vision. It is true, 
however, that even in normal eyes with 
single binocular vision one eye is the 
dominant or fixing eye, the other eye 
following the dominant one. This is 
the right eye in right-handed persons 
and the left in left-handed persons. 
The gentleman in question in early 


Images Clearly 


Fig. 1— Abnormal Eye of Man Who Fig. 2— Diagram of Normal Eye, 
Could Read Whole Page at a Glance, the Clearness of Vision in Different 
the Black Spot, or Macula, Being Blind Parts of the Retina Being Indi- 
and the White Portion Recording cated by the Amount of White 


Space 


later. Nature had then responded to 
the voluntary efforts and practice of 
the patient and the whole surround- 
ing portion of the retina of the right 
eye had gradually become more sensi- 
tive and capable of giving distinct defi- 
nition to images thrown upon its 
whole area; but in the central or mac- 
ular area of this eye he was entirely 
blind. The condition of the two eyes 
is shown in the accompanying dia- 
grams. In Fig. 1, representing the 
retina of the abnormal eye, the black 
spot shows the blind macular area; the 
outer clear portion represents the large 
area of clear definition of images. 
Figure 2 shows the normal eye, with 
normal macular area, in which defini- 
tion of objects is distinct, the outer 
dotted portion representing the re- 


mainder of the retina in which defini- 
tion becomes more indistinct as the 
periphery is approached, It will at once 
be seen that the normal eye supplied 
the central deficiency of the abnormal 
and the enormously 


eye, increased 
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area of distinct vision in the outer por- 
tion of the right retina enabled the pa- 
tient to see and read at a glance the 
whole page. The ability to read a 
whole page in this way developed only 
in middle life, years after the injury to 
his right eye. 

It is worth recording, too, that this 
gentleman also had a marvelously re- 


tentive memory and could remember 
whole passages or pages of poetry, or 
other matter, which he could acquire 
almost instantly with his abnormal 
visual powers, and he thus had a tre- 
mendous advantage in the acquisition 
of knowledge, over the ordinary indi- 
vidual who is really handicapped by 
two merely perfect eyes. 


ARTIFICIAL SPIDER’S WEB AS 
FLY CATCHER 


The “swat-the-fly” crusade has been 
responded to even more enthusiastic- 
ally by the general public in England 


A “ Tanglefoot" Imitation Spider's Web 
‘or the Catching of Flies 


than in America, and particularly by 
the younger generation. Many ingen- 
ious fly-killing or capturing devices 
have been constructed by amateur fly 
slayers, one of which is an artificial 


spider's web, such as that shown in the 
illustration, 

The artificial web is made by 
stretching strings across a_child’s 


‘wooden hoop, or an old barrel hoop, 


in imitation of the work of a spider, 
and then these strings are painted 
with sticky material. A piece of meat 
or fish, placed in the web, attracts the 
flies. 


THREE MILLION DOLLARS 
IN MUSHROOMS 


One of the most important indus- 
tries carried on in the suburbs of Paris 
is that of mushroom growing. To one 
who has never investigated this indus- 
try the methods in vogue are of spe- 
cial interest. In the various districts 
surrounding the French capital there 
are numerous old quarries and in these 
subterranean caverns mushrooms are 
planted and grown to maturity. Scat- 
tered all around one may see quad- 
rangular wooden towers which are 
the shafts used for ventilation of the 
quarries. Some of these were the 
source of the stone and plaster used 
by medieval builders in erecting great 
public edifices in Paris. 

In general they consist of a laby- 
rinth of low and narrow chambers. In 
them are found conditions of tem- 
perature and humidity favorable to 
the culture of the mushroom. Provi- 
sion for ventilation is essential and 
wells are dug for supplying the large 
amount of water necessary in this 
form of “farming.” Another indis- 
pensable thing is horse manure, prefer- 
ence being given to the kind which is 
the product of highly nitrogenous 
food. Before the manure is taken 
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underground it is submitted to the 
action of the air for three weeks and 
is turned over from time to time to 
retard the process of fermentation. 
Aiter lowering the prepared manure 
into the galleries, workmen arrange it 
in rounded beds which are carefully 
alined along the sides of the galleries. 
In these beds the mushroom spores 
are germinated. There are 250 mush- 
room “installations” in the vicinity of 
Paris and 1,000 workmen are employed. 

The value of the product, which is 
much sought by the gourmets of Paris, 
is about $3,000,000 annually. 


TWO UNUSUAL STEAM-PIPE 
BENDS 


The unusual pipe bends shown in the 
accompanying illustrations were made 
for the purpose of overcoming the vi- 
brations in steam-supply lines, set up 
by the cutting off of the engine valves 
when the pipe connections are short. 

The circle expansion-pipe bend was 
installed in a plant in St. Louis, Mo., 
where the connections on boilers and 
headers in the original installation of 
the steam-pipe line were very short. 
In operation it was found to be impos- 
sible to overcome vibration and expan- 


Novel Circle Expansion Pipe, Installed to Overcome 
Vibrations in a Steam Line 


sion with a straight pipe line. The 
pipe bend contains 34 ft. of 8-in., 28-Ib. 
pipe. 


The “N” pipe bends shown in the 
other illustration were made for in- 
stallation in a plant in Lethbridge, 


Unusual ““N"-Shaped Bends Installed in a Canadian 
Plant in Preference to Sliding Expansion Joints 
Canada. The working steam pressure 
of the line is 160 lb. The engineer of 
the plant preferred to take care of ex- 
pansion with these bends rather than 

with sliding expansion joints. 


THE CORK USED FOR 
CARBURETOR FLOATS 


The cork used for floats in carbure- 
tors must be of the best quality ob- 
tainable. The manufacturer of one of 
the best-known types of carburetors 
imports the material from Spain and 
Portugal, where the best cork-oak 
trees grow. The trees must be over 40 
years old before the bark is available 
for cutting, and then the cork can be 
cut only once every eight or ten years. 

seing very firm and close in texture, 
composed of millions of tiny cells, each 
of which contains, according to Motor 
Age, a bit of entrapped air, hermetic- 
ally sealed, cork is especially adapted 
for carburetor floats. Also, its pecu- 
liar cellular structure gives it an ex- 
ceptionally low heat conductivity, The 
cork floats are not affected by heat 
changes, either by extreme heat or 
cold, moisture, or boiling gasoline. 

Each cork float receives three coats 
of shellac in preparation for use in the 
carburetors, 


| 
| 
/ 
‘ 
| 
| 
| 


538 


FERTILIZER FACTORIES 
ON SHIPBOARD 


Blubber and whalebone are no 
longer the only source of profit in the 
whaling business. When whales were 
hand _ har- 
pooned, the ef- 
fect on the car- 
cass was such 
that it soon 
sank. In those 
days the whale’s 
body was lashed 
along the side 
of the ship, the 
blubber torn off 
in great strips 
and hoisted in- 
to the trying 
vats. After de- 
taching all the 
available blub- 
ber, removing 
the whalebone 
from the mouth, 
and making sure 
that no amber- 
gris had_ re- 
mained unde- 
tected, the re- 
mainder of the 
carcass was cast 
off as food for 
the myriads liv- 
ing in the lower 
depths. 

The modern 
method kill- 
ing whales is by 
shooting them 


with an explos- 
ive bomb which — 
penetrates t he iis 
body of the 
whale for  sev- 
eral feet and 
then explodes, 
causing instant 
death. A whale 
killed in this 
manner will float Totem Poles, Made on 
for weeks, Re- 
cently this fact  Qeattle ite “Golden 
was taken ad- Potlatch” 


POPULAR MECHANICS 


vantage of by a whaler who cruises 
in the vicinity of the Cape of Good 
Hope. At a convenient point on 
shore he built a modern fertilizer 
plant, completely equipped with the 
most modern American machinery. 
Working within a radius of 300 or 400 
miles from this plant, he tows his kill 
ashore and after working up the whale 
oil, whalebone, ambergris, etc., con- 
verts all that remains of the body into 
a high-grade fertilizer. His profits 
were at once greatly increased and his 
example soon followed by others in 
the same line of business. 

During the past year another enter- 
prising whaler has fitted up his ship 
as a floating fertilizer factory. He has 
installed enormous American fertil- 
izer driers, large presses, mills and 
tanks, and thus is not confined to a 
limited radius. He hunts his prey 
where he may and without loss of 
time immediately converts the whole 
carcass into merchantable commodi- 
ties. 

In the days when all communication 
with the far east was by sailing 
around the Cape of Good Hope, many 
weird stories were told of phantom 
ships manned by ghostly figures and 
often accompanied by most disagree- 
able odors. These were supposed to 
be the haunting spirits of vessels 
whose entire crew had perished by 
plague, and were a source of great 
terror to the hardy seafarer. In the 
future, whenever a boat passes to the 
lee of one of these fertilizer ships, the 


sailors will be reminded of those 
strange tales of long ago. 
WARNING AGAINST “SAFETY” 


FLANNELETTE 


The British Fire-Prevention Com- 
mittee warns the public against what 
is known as “safety” flannelette. A 


series of tests were made with this 
kind of flannelette and the material 
flamed very rapidly and in a dangerous 
manner; so much so, in fact, that the 
whole amount tested was consumed 
within a few seconds, 
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Front Elevation of Low-Price Concrete-Block ~ 
WIRELESS IN OUT-OF-THE- HOUSE BUILT OF CONCRETE 
WAY PLACES BLOCKS FOR $2,000 


The suitability of the wireless tele- Although there are many forms of 
graph in unsettled, out-of-the-way concrete houses, either monolithic or 
places of the world has already been built of blocks, few of them possess the 


proven by Belgium in the 
Congo Free State, and the 
German government has re- 
cently given a_ wireless 
company concession to in- 
stall and operate a num- 
ber of stations in German 
New Guinea and on sev- 
eral of the Caroline Islands, 

The difficulty and enor- 
mous expense of erecting 
and maintaining ordinary 
telegraph lines in the jungles of 
Africa resulted in an early trial of 
the wireless in the Belgian Congo. 
This did not prove successful at 
first, but during the past year a 
wireless system totaling no less 
than 3,000 miles has been installed, 
so that all the main villages, where 
white men live, are in communica- 
tion. The distances between the 
wireless stations range from 125 to 
350 miles, 

It is expected that the wireless 
stations in German New Guinea 
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LIVING ROOM 


SHELVES 
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will be ready for operation early next features of the house shown herewith, 
year. built at the cost of $2,000, on the basis 
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of prices of materials and labor in 
Indiana, The concrete blocks are 8 in. 
by 8 in. by 16 in. and are faced with 
coarse sand, in a mixture of 1 part 
cement to 144 parts sand, The body 
mixture is of 1 part cement to 314 parts 
bank gravel. It will be noted that con- 
crete lattice blocks are used in the 
fence and on the porch, and concrete 


balls surmount the newel posts. It is 
stated that the square part of the col- 
umns is of 4 in. by 8 in. by 16 in. block, 
while the caps on the fence and balus- 
trade and on the columns, also the base © 
of the columns as well as the base of 
the newels, were cast in wood molds 
locally made, as were the molds for 
the window sills. 


A RACING “MOTORETTE” AT 
BROOKLANDS 
The “motorette” or three-wheeled 


motorcycle played a prominent part in 
recent motorcycle races at the famous 


LOS ANGELES HAPPENINGS IN 
WEEKLY PICTURES 


Although motion-picture theaters are 
provided by several companies with 
sets of motion pictures showing the im- 

portant and sensational 


A “Motorette” with Boat-Shaped happenings of each 


Wind-Cutting Body 


week in all parts of the 
country, Los Angeles 
is the first city in which 


Brooklands course in England. Among 
these little cars one of the most inter- 
esting was provided with a new wind- 
cutting body, which gave it a rather 
boatlike appearance. The marine effect 
was heightened by the flying of a little 
British flag at the stern. 


STAMP PAD WITH 
ROLL-TOP 


The fact that the ordinary stamp 
pad, inclosed in a hinged tin box, is 
liable to become soiled with dust, and 
is unhandy either because the cover 
does not close 
tight enough, or 
too tight, has 
caused one 
> stamp-pad manu- 
facturer to place 
on the market a pad in a wooden box 
having a roll-top. The roll-top is so 
nicely fitted that a mere touch with the 
finger will open or close it, 


the experiment of a 
strictly local “weekly,” 
as such pictures are 
called, has been at- 
tempted. 

The first weekly 
number was issued the 
latter part of June, and the experiment 
is being watched with interest by mo- 
tion-picture concerns. The Los Ange- 
les’ company inaugurating the local 
weekly made arrangements with the 
newspapers of that city to receive im- 
mediate notice of every news story 
“breaking” within 100 miles, and two 
motion-picture camera operators were 
placed on duty to cover daily assign- 
ments, 


WILBUR WRIGHT’S LAST 
WORD ON AVIATION 


That the aeroplane of the future 
must be perfected to the point where 
it can remain in the air once it has 
ascended was the contention of Wil- 
bur Wright in a letter written by him 
shortly before his death. The letter 
was addressed to a well-known Ger- 
man airman and was received by him 
at the aviation grounds near Berlin. 
The difficulty, wrote the famous 
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American, is that “nature provides 
birds with the means of soaring with- 
out exerting themselves, while hu- 
mans must devise artificial means of 
achieving the same results. The real 
problem now confronting us is to find 
out whether we, too, like the birds— 
once we are in the air—can stay in it 
indefinitely. The bird can do it. Why 
shouldn’t men?” 


CHICAGO CITY RAILWAY’S 
SAND-TANK CARS 

The Chicago City Railway operates 
two specially constructed cars for the 
delivery of sand to the supply boxes 
from which the train crews fill the 
sand boxes on the cars. The supply 
boxes are located at some 75 different 
points. The ordinary single-truck car 
previously used for the transportation 


One of the Tank Cars Used by 
the Chicago City Railway to 
Deliver Sand to the Supply Boxes 


of sand proved inadequate, so the com- 
pany constructed two tank cars pro- 
vided with unloading apparatus. The 
capacity of the sand tank is 24,500 Ib. 
of dry sand up to the dome, the bal- 
ance of the space being left for air 
storage. The sand is pneumatically 
discharged into the supply boxes 
through a 3-in. wire-wound hose. 


EXHAUST GAS DIRECTED 
AGAINST FLYWHEEL 


Of the many ways devised to util- 
ize the exhaust of gas engines, the 
method applied in the so-called “com- 
pound gas engine” seems particularly 
interesting. In this engine the cylin- 
der exhaust is discharged directly 
against one of the flywheels, which is 


encased and equipped somewhat after 
the fashion of a turbine wheel. The 


One of the Flywheels of This Stationary Gas Engine 
is Converted into a Turbine for the Utilization 
of the Exhaust Gases 

exhaust gas is thus taken into a rotor 

which not only harnesses this force 

and increases the power of the engine, 
but also very effectively muffles the 
explosions, 

It is claimed that the device can be 
used on most present types of engine. 


FOUR-FLAME LIGHTER 
FOR GAS STOVES 


The flame from the lighter.shown in 
this illustration, shooting in four direc- 
tions, will ignite any one or all of the 
four burners of the gas stove, by sim- 
ply turning the gas key connected with 
it. A small protected light burns con- 
tinuously in the dome, and the turning 


A Gas-Stove Lighter Which Projects a Flame 
to All Four Burners 


of the key admits an extra supply of 
gas which is ignited and projected 
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across to the four burners. The con- 
tinuous burning of the small flame is 
claimed to consume no more than five 
cent’s worth of gas per month. 


VACUUM TIRE INSTEAD 
OF PNEUMATIC 
The pneumatic-tire problem, which 


has persisted since the early “safety” 
bicycle period, is solved at last, if the 


A\ (& 


Cross Section of Vacuum Tire 


Brooklyn inventor of a new and radi- 
cal substitute may be believed. He 
has just placed his invention on the 
market. The contention of the Brook- 
lyn man is that the elimination of air, 
in other substitutes for the pneumatic 
tire, limits the elasticity of the tire to 
the degree of elasticity possessed by 
the substance of which the tire is com- 
posed. It is evident, he says, that a 
tire which depends for its easy-riding 
qualities on the compressibility or ex- 
tensibility of solids never can compete 
with the pneumatic, since air has no 
elastic limit. 

With these principles in mind he 
evolved what he terms a single-tube, 
wrapped-tread, vacuum tire, a cross 
section of which is shown in the ac- 
companying illustration, the innova- 
tion being that the air is pumped out 
from the interior instead of being com- 
pressed into it. The air chamber, or 
rather the vacuum chamber, for very 


little air remains after the pumping 
operation has been completed, is % in. 
wide by 2% in. long when the tire is 
subjected to atmospheric pressure 
only. When the weight of the car is 
applied, however, the chamber tends 
to widen in the middle and this tend- 
ency is resisted by the pressure of the 
atmosphere which is exerted on the 
outside of the tire. Thus, according 
to the maker, the vacuum tire, like an 
ordinary pneumatic, depends for its 
resilience on air pressure, and yet 
blowouts are impossible, for the pres- 
sure is all external and the fabric is not 
strained. Punctures, although not im- 
possible, need not necessarily occasion 
delay, for the tire is of sufficiently 
heavy construction to be used as a 
cushion tire, 


PANTOGRAPH CUTS OUT 
CRANKSHAFTS 


In the early days of the automobile 
industry the engine crankshafts were 
cut from thick steel plates at great 
cost. Cheaper engines became possible 
with the advent of drop-forged shafts. 
Recently, however, there has been a 
reversion to the old method of cutting 
the shafts from plates and this was 
made possible by means of the oxy- 
acetylene process. Essentially this is a 
method of applying an intense flame 
and burning the crankshaft out of the 
steel plate. 

An eastern firm has now come for- 


Mechanism to Cut Motor 
Crankshafts with Heat 
of Oxyacetylene Flame 


ward with a short-cut on this process 
and the prospects are for even less 
costly shafts. It attaches the oxyacet- 
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ylene torch to a reducing-pantograph, 
and dispenses entirely with the neces- 
sity of laying out the work on the 
steel plate. The pantograph consists 
of a frame standing on a pair of legs 
and supporting the work directly 
under the nozzle of a vertical torch. 
Elsewhere on the frame a table is fast- 
ened to support the flat blueprint 
which is twice as large as the shaft it- 
self is to be. The pantograph arm, 
which is driven by an electric motor, 
extends over the table and the plate of 
3-in, steel. 

The operator merely turns on the 
motor and traces the blueprint. The 
torch thereupon eats its way along a 
similar, but smaller, path on the steel 
plate. It cuts curves and right angles 
with equal facility and will travel at 
the rate of 6 in. a minute. 


FILTERING REFLECTOR FOR 
INCANDESCENT LAMPS 


An ingenious means of directing full 
illumination on a certain piece of work 
or object, while 
the eyes are ab- 
solutely pro- 
tected from any 
direct rays of 
light, is pro- 
vided in a shade 
recently brought 
out. The shade consists of 
a smoked-glass shield hav- 

aq ing an adjustable metallic 
on => reflector hinged to it at the 

back. The shade is at- 
tached to the socket of an electric light 
by means of a spring clamp. 


SAFETY PIN USED AS 
MAGNETO SWITCH 


An exceptional use for a safety pin 
has been found by a motorcycle rider. 
The pin, which is of large size, is 
fastened to the handle bar by several 
windings of tape, and several layers 
underneath keep it from touching the 
handle. A wire is run from the pin to 
the magneto, and tape is wound 
around the top of the head of the pin 


to keep the rider of the machine from 
getting a shock when his thumb 
touches it. Pressing down the head of 


Safety Pin as a Switch on Magneto Wires 
of a Motorcycle 


the pin so that it touches the handle 
bar short-circuits the current and 
kills the spark, thus stopping the 
engine. 


BEER KEG USED AS METAL 
TUMBLER 


The owner of a machine shop in Chi- 
cago insists that there never was a beer 
keg put to a better 
or more practical 
purpose than that 
shown in the accom- 
panying illustration, 
in which it is rigged 
up as a metal tum- 
bler. The arrange- 
ment is remarkably 
ingenious, and its 
detail is clearly 
shown in the draw- 
ing. When the keg is 
placed in the belt, 
the block to which 
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Ingeniously Rigged Up as 


in Tumbler in a Chicago Machine Shop 


the tumbler shaft is attached is moved 
forward and back, crosswise of the 
shaft, until the belt tracks fairly upon 
the keg, and is then fastened securely 
to the floor. By simply altering the 
belt, the angle of the keg may be 
changed from about the 30 deg. shown 
in the drawing to nearly 60 deg., with- 
out altering the block, 

When it is desired to empty the keg, 
it is simply lifted from the belt and 
lowered to the floor or raised and 
swung backward. 
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FIXING A STANDARD FOR AMERICAN FLAGS 


Because of the lack of uniformity in 
the proportions of the flags manufac- 
tured for the various government 
departments, the President has issued 
an order prescribing the requirements 


Flags Less Than Five Feet High Must 
Have Only 13 Stars, Arranged in Circle 


All Official Flags must be Made According 
to the Proportions Given Here, the “ Hoist” 
or Height of the Flag Being the Unit One 


ft.; 7, 5.14 ft.; 8, 5 ft.; 9, 3.52 ft.; 
2.90 ft.: 11, 2.37. it. 12, 1.31 ft. 

When in the manufacture of any 
flag under these specifications the re- 
sulting dimensions appear as fractions 
of an inch, such frac- 
tion shall be taken as 
the nearer inch. In 
the event of a fraction 
of exactly a half inch, 
the whole inch greater 
shall be adopted. 

The order provides 
that all national flags 
having hoists less than 
5 ft., except colors car- 
ried by troops, and the 
corresponding Union 
Jacks, shall have only 
13 stars in the union, in 
order that the identity 
of the stars may be 
plainly distinguishable. 
The size of the Union 
Jack shall be the size 
of the union of the 


of the standard American flag. The or- 
der was issued as the result of a report 
on the standardization of American 
flags that has been made by a board 
representing all the executive depart- 
ments, appointed for that purpose. 

The President’s order prescribes that 
all national flags and Union Jacks man- 
ufactured for the government depart- 
ments, with the exception of the col- 
ors carried by troops, and camp colors, 
which are provided for in the regula- 
tions of the army and navy, shall con- 
form to the following proportions: 
Hoist (width) of flag, 1; fy (length) 
of flag, 1.9; hoist (width) of union, 
7/13; fly (ength) of union, .76 or 
19/25; width of each stripe, 1/13. 

The order further provides the sizes 
of flags manufactured or purchased for 
the government departments shall be 
limited to those with the following 
hoists: 

No. 1, 20 ft.; 2, 19 ft. (standard) ; 3, 
14.35 ft. : ; 4, 12. 19 ft.; 5, 10 ft.; 6, 8.94 


national flag with 
which it is flown. 

The position and size of each star for 
the unions of 48 and 13 stars, respect- 
ively, are also provided, In the case of 
the national flag which now has 48 
stars, the order provides that they shall 
be arranged in six rows of eight stars 
each, with the corresponding stars in 
each row in a vertical line. The size 
of the stars in this type of flag is not 
determined by means of proportion but 
by a scale prepared by the Navy De- 
partment and supplied to the other ex- 
ecutive departments. It prescribes that 
the diameter of a circle the circumfer- 
ence of which will intersect the five 
points of the star shall be 1.17 ft. in 
the case of the flag of type No. 2; .92 
ft. in the case of flag No. 3; .83 ft. in 
the case of flag No. 4; .67 ft. in the 
case of flag No. 6; .42 ft. in the case of 
flag No. 7, etc. 

All flags used by the government 
are now being made to conform to the 
new regulations. 


nee 
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JUMPING KANGAROO IS 
INGENIOUS TOY 


A toy kangaroo which jumps when 
placed on a slightly inclined board, 
table or other surface, but which is 
not provided with springs or mechani- 
cal motive power of any kind, is the 
latest toy to please the fancy of Pari- 
sian boys and girls. 

The motive power of the interesting 
toy is derived through the construc- 
tion of the hind legs and the arrange- 
ment of the center of gravity of the 
body. When the toy rests on a hori- 
zontal board it is supported by the tail 
and the bends of the hind legs, but 
when the board is gently tipped the 
center of gravity of the body changes, 
the toy leans forward until only the 
lower part of the hind legs are resting 


A Non-Mechanical Kangaroo Toy 
Which Jumps 


on the board. Then the momentum of 
the body causes the kangaroo to make 
a jump, bringing it back into its orig- 
inal position on the tail and bends of 
the hind legs again. The shock re- 
sulting from the completion of the 
jump throws the body forward again 
and the jump is repeated, and so on. 


SCALE TELLS PROPORTIONS 
FOR MIXING 


The latest means of quickly solving 
the problem of mixing so many parts 
of one substance with so many of an- 
other—as in the making of cement—is 
a weighing machine which calculates 
in percentages. A hopper containing 
the more bulky material is placed on 
a stationary platform and a bucket is 
set on a swinging platform. After 
they have been balanced on their re- 
spective steelyatds by poises, a runner 
carries the swinging platform along 
the frame until an indicator points to 
the percentage desired. Then the hop- 


per is filled and afterward the bucket 
on the swinging platform is supplied 
with the smaller ingredient of the 


Weighing Ma- 
chine That Indi- 
cates the Propor- 
tions for Mixing 


= 


mixture until the scales balance. The 
machine is said to save much time and 
to prevent errors effectively. 


SILENT WINCHES FOR 
STEAMSHIPS 


The racking winch noises so com- 
mon when cargo is being handled on 
board ship are slowly but surely be- 
coming a nuisance of the past. Many 
steamship lines have already adopted 
a chain-driven noiseless winch, and a 
concern which has been very success- 
ful in the production of such winches 
is now introducing silent electric 
winches with lifting powers up to seven 
tons, 


TOMBSTONES WITH GLASS 
An Indiana man has invented a proc- 
ess of placing glass letters upon tomb- 
stones, The let- 

a convex exterior | || 
surface anda AS | | 
concave interior, | 
a plate of clay or 
wax, From this 
an impression is 
ter-of-Paris ma- 
trix. This is 
planed to permit 
tion of the letters 
to project. Concrete is then tamped 
into this matrix and the form placed 


LETTERING 
ters, which have 
are first laid on Za 
taken on a plas- 
the desired por- 
on the stone, 
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BUBBLING CUP COMBINED 
WITH FAUCET 


Laws compelling the abolishment of 
the public drinking cup have brought 
perplexity to building owners, railroad 
Combined Bubbling Cup and 


Basin Cock Designed to 
Comply with New Laws 


companies, and _ others. 
All desire to obey the law 
which does away with the 
menace of insanitary cups, 
but many have been hard 
put to it to find means of 
obedience to the statute 
that would bring no 
offense to tenants, passengers, or 
patrons of various sorts. Some have 
installed paper cups, available to the 
thirsty person who is willing to pay 
one cent for the privilege, but many 
dry ones have resented the pay-before- 
you-drink proposition. Ordinary bub- 
bling cups solved the problem only in 
part as they were impracticable for 
lavatory washing purposes. A Chi- 
cago concern now declares it has found 
a solution to the difficulty in the com- 
bination bubbling cup and basin cock 
shown in the accompanying illustra- 
tion. The claims made for the new de- 
vice are that it complies with the law, 
is self-closing and economical in the 
use of water, gives a solid conical bub- 
ble, a full stream from the spout, and 
does not interfere in any way with a 
person washing. 


“ARGENTAL” COMPETES 
WITH SILVER 


After experimentation covering sev- 
eral years a new metal, called “argen- 
tal,’ has been evolved, which is com- 
posed of silver and aluminum. It is 
obtained by employing chemicals and 


rare metals to produce the essential 
“affinity” between the silver and the 
aluminum. 

In a manufacturing and industrial 
way the new metal may become a sub- 
stitute for silver, the claim being made 
that the new metal is in many ways 
superior to the ancient white metal. 
Its strength is said to be many times 
that of silver or aluminum alone. In 
color it partakes more of the nature of 
silver than of aluminum, which will 
prove an advantage. The alloy is proof 
against deterioration from the action 
of ordinary acids, and it will not tar- 
nish or oxidize by exposure to atmos- 
phere or gases. Its specific gravity is 
only one-third that of silver, which will 
permit the manufacture of three or 
four times the quantity of articles 
from it as from an equal weight of 
silver. The new metal also readily 
lends itself to the various manufactur- 
ing methods employed in working sil- 
ver and is susceptible of a high polish. 


ADJUSTABLE RATCHET 
WRENCH 


A reversible ratchet wrench, which 
is easily operated, is shown in the ac- 
companying sketch. An 
advantage found in op- 
erating the wrench is 
that it may be reversed 
without turning the 
wrench over. A turn of 
the pawl with the thumb 
is all that is required to 
do this, The manufac- 
turers make the claim 
that this wrench is ad- 
justable to 16 different 
angles. Jaws or nut 
holders of various sizes, 
but, of course, inter- 
changeable in the handle, 
are provided, It is pos- 
sible with this wrench 
squarely to engage a 
thin nut on a flat surface, 
as the jaws are widened 
in front so as to come 
flush with the cheeks of the handle. 
The handle is offset on one side. 
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MAKING MUSIC WITH AN ORDINARY TYPEWRITER 


A method of writing 
music on a typewriter 
or printing it with 
the type of an ordi- 
nary type case, and 


I Cannot om the Old Songs 
Melody 


Scale of E ( E-flet.) ABE 
Two-fourthe, or double measure, 
Eighth-notes understood. 


still having it suffi- |= By 
ciently clear so that it can-not sing the old songs I sung long yeare a~go, For 
after a little practice heart and voice would fail me,And foolish tears would flow,For 
by Clarence G. Gates by-gone hours come o'er my heart,With esoh fa-mil-ier 
of Tuscola, Ill. He b= G PF, D A ® 

. . = = = = 
has found it possible etrein; I can-not sing the old songs, Or 
to quickly copy on a be G AB “Be 


typewriter any music 


dream those dreame a-gain, I ocan-not sing the 


in this manner, and 
for illustration wrote 
a familiar melody, as 


=p'/e’ = G b 


= 
old songs, Or dream those dreams a - gain, 


= 4B, 


shown in the accom- = 


panying illustration. 

The keys of a piano 
furnish the basis of the system, each 
key being represented by a fixed sym- 
bol of letters with accompanying char- 
acters. In detail, the system is as 
follows: 

All white keys above middle C are 
indicated by capital letters. 

All white keys below middle C are 
indicated by small letters. 

Fourth octave above middle C: C”’” 
D” , E” Fr” , , A” , B” (three- 
prime.) 

Third octave above middle C: C” D” 
E” F” G” A” BY” (two-prime.) 

Second octave above middle C: C’ 
D’ E’ F’ G’ A’ B’ (prime.) 

First octave above middle C: C DE 
FGAB 

First octave below middle C:c bag 
fed 

Second octave below middle C: c’ b’ 
a’ g’ f’ e’ d’ (prime.) 

Third octave below middle C: c” b” 
a” g” {” e” d” (two-prime.) 

Fourth octave below middle C: c”’ 
b” , av , , e” , d”’ , (three- 
prime.) 

C and c are the same note, middle C, 
and it is the only note indicated by two 
letters, as the primes of the letters in 
the first octave above and below, in- 


Reproduction of Music and Words of Familiar Song, 


Written on a Typewriter 


dicate different notes, or keys. Any 
letter underlined, is flatted. Any letter 
with dot or period above it, or the 
mark A following it, is sharped. 

Whole notes, half notes, quarter 
notes, eighth notes, and sixteenth 
notes, are, respectively, indicated by 
the numbers 1, 2, 4, 8, and 16 placed be- 
fore any letter. Where there are more 
notes of one kind in a musical compo- 
sition, the particular number indicating 
such notes may be omitted, when such 
phrases, as “quarter notes understood,” 
or “eighth notes understood,” are 
placed at the top of the piece. 

The rests are: 

Whole rest — Half rest || 

Quarter rest X Eighth rest * 

A period after a note (letter) means 
the same as in ordinary music writing, 
that is, a half increase in the time of 
the note. 

A tie is indicated by a plus sign, + 

A slur is indicated by one or more 
/ // placed between two or more let- 
ters. 

The natural is indicated by the cap- 
ital letter N. 

The bar of a measure is = 


The method is widely adaptable. 
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WINDSHIELDS CAN BE 
USED FOR TABLES 
Windshields which can be used for 
luncheon tables on a motor touring car 
are now being manufactured. The 


Windshields on a Touring Car Readily Adjustable 
into Luncheon Tables 


POPULAR MECHANICS 


GENERATING PLANTS FOR 
OLD ELECTRIC TRUCKS 


One of the large ‘national express 
companies, on finding that it had a 


considerable number of electric motor 


trucks which had ap- 
parently outworn their 
usefulness, decided to 


shields are provided for both the driv- 
er’s seat and the tonneau, and are 
primarily intended to be so easy of ad- 
justment for different wind conditions 
as to be at all times as unobtrusive as 
possible. This ready adjustment inci- 
dentally makes it possible to bend both 
shields over to a horizontal position, 
thus forming tables for luncheon. 


SILVERED FLY SCREENS 
FOR DISHES 


It is customary in France during the 
summer to protect dishes of fruit, 
pastry, and the like, from flies by plac- 
ing bell jars of 
glass or metal 
over them, These 
devices, how- 
ever, are rather 
too clumsy and 
inelegant to sat- 
isfy Parisian 
taste, and the 
glass and metal 
bells are now 
giving way to bells of fine wire screen, 
in silver, nickeled steel, etc., with elab- 
orately ornamented tops. 

These protectors are called in 
French “para-mouche,” literally “para- 
fly,” just as the word “parasol” means 
sun protector. 


attempt a rejuvenation, 
rather than scrap the 
machines or sell them 
for a song. The re- 
juvenation was effected 
by discarding the bat- 
teries altogether and 
installing in their place 
power plants consisting 
of a small gasoline mo- 
tor direct-connected to 
a direct-current gener- 
ator. It is claimed that the capacity 
of these outfits is sufficient for all the 
ordinary requirements of the work 
done by the vehicles. 

In the first experiments the engine 
and generator were installed directly 
on the battery bed, the old controller 
was used, and the current from the 
generator was carried to it just as was 
the current from the battery, and then 
to the motor or motors. Later installa- 
tions were more elaborate and power- 
ful. 


WATER BUGS THRIVE ON 
POSTAGE STAMPS 


Postmaster-General Hitchcock is 
casting about for some means to curb 
the voracious appetite of water bugs 
for the gum on the backs of postage 
stamps. Occasionally complaints are 
received at the Post Office Department 
in Washington that stamps do not 
stick to envelopes. The reason almost 
always is that the greater part, if not 
all, of the gum on the backs has been 
eaten off by these bugs. Thus far it 
has been an unsolvable question how 
to stop this. Mr. Hitchcock has given 
the strictest orders that no poison of 
any kind tending to kill or drive away 
the bugs be put in the gum. He con- 
siders it better that a part of the 
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stamps go gumless than that any per- 
son run the risk of being poisoned from 
moistening the backs of stamps. Nor 
is any bug poison permitted to be 
placed near the stamps for the same 
reason. Of course, every effort is made 
to keep down the number of the pests, 
but it is well known that they swarm 
to places where there are paper, paste 
and mucilage, the dainties of which 
they are most fond. 


NOZZLE THROWS STREAM 
AT RIGHT ANGLES 


A new fire nozzle has made its ap- 
pearance designed for the purpose of 
throwing a stream of 
water at a right angle or 
also in a cone toward 
rear of the discharge. 
At the mouth of the noz- 
zle is a concave baffle 
plate held out from the 
discharge point a few 
inches by sliding rods. 
When this is_ forced 
down through a burning 
floor a stream of water 
can be thrown up against 
the ceiling below by the 
firemen, If the joist and 
lathing in the ceiling be- 
low are burning, the baf- 
fle is pulled back and 
closed, This throws a 
stream of water through 
a hole in the side of the 
nozzle at a right angle 
and in behind the burning joist. 


NUT-LOCKING DEVICE FOR 
WAGON AXLE 


Accidents resulting from a nut drop- 
ping off the wooden axle of a wagon 
may be avoided by the use of the lock 
nut outlined in the accompanying 
sketch, which shows a section of axle 
with the nut in place and locked. A 
recess drilled into the thread receives 
the locking pin which passes through 
the nut and also through the head of 
the bolt which carries the nut. A 


small spring holds the pin in place and 
the latter is protected by the hub which 
extends beyond it. In the drawing the 
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Nut Lock Which may be Readily Attached 
to Wooden Axle of Wagon 


hub does not appear. There is nothing 
complicated in the device and the 
makers assert that an hour’s work by 
one man is sufficient to attach a set of 
locks to a wagon, 


THREE-WHEELED TRUCK FOR 
CABLE DRUMS 


The drums upon which electric 
cables are wound are of such great 
size and weight that special wagons 
or trucks are required to transport 
them. These are generally four- 


wheeled steel trucks with a low floor 
and two inclined channel beams at the 
ends over which the drums can be 
pushed, but a new type of truck for 
such purposes has recently been turned 
out by a German firm. 

This truck comprises a heavy U- 


An Ingenious Three-Wheeled Truck Designed for 
the Transportation of Cable Drums 
shaped frame, the open end of which 
is provided with a removable crossbar, 
while, at either side, rises a_ steel 
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post provided with a slot in which the 
spindle of the drum may be moved up 
and down. The frame is carried on 
three wheels. When a drum is to be 
transported by this truck, the cross- 


STEEL MOTOR-CAR WHEEL 


Superiority of steel over wood is the 
“talking point” most emphasized by 
the manufacturers of the steel: auto- 


Steel Wheel Showing Construction and Facility 
of Replacing Parts 

mobile wheel shown in the accom- 
panying illustration. Strength of from 
two to five times that of a wooden 
wheel of the same weight is claimed 
for the steel wheel, and it is so simple 
in construction that it may be dis- 
mounted and any of the parts easily 
replaced. The natural spring of the 
steel is an advantage as it imparts some 
degree of resiliency, making the new- 
style wheel particularly useful on elec- 
tric vehicles which ordinarily are 
equipped with solid or cushion tires. 


CITY GARBAGE UTILIZED 
IN STREET LIGHTING 


The garbage and other refuse of Min- 
neapolis, Minn., is being utilized to 
generate current for 200 street-illu- 
mination are lamps, the health depart- 
ment, which collects the garbage and 
refuse and operates the incinerator, be- 
ing paid $5 per street lamp less than 
the city pays the lighting company. 

Most of the garbage gathered from 


bar is removed and the truck is pushed 
backward until the drum is inclosed by 
it, the bar is replaced and bolted, and 
the drum is raised from the ground by 
operating the levers. 


Minneapolis homes is drained by the 
householders, at the request of the 
health department, then wrapped up in 
paper and placed in covered cans. 
Combustible trade refuse is brought to 
the furnace at private expense. The 
draining and wrapping of the garbage 
increases its combustible value to a 
considerable extent, as well as help- 
ing keep the cans clean and making 
once-a-week collection in the residence 
districts satisfactory even in the sum- 
mer time, 


GIRL HAS A SILVER 
“JAWBONE” 


That a silver “jawbone” is practical 
and efficient has been proven after a 
thorough test in the case of a patient 
of a Chicago physician, A sarcoma, a 
form of cancer, had attacked the lower 
jaw in a girl of eleven, destroying a 
portion of it and threatening death in 
a short time. The surgeon removed 
half of the jawbone on the diseased 
side and inserted a silver framework 
shaped somewhat like the bone, hav- 


| 


Silver Jaw ih Place in Girl’s Head as 7 
Indicated by X-Ray Photograph Ppa 


ing a large knob similar to the joint 
end of the natural bone, for articula- 
tion with the bones of the skull. The 
other end of the frame was inserted for 
one-third of an inch into the healthy 
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portion of the jawbone and then the 
soft tissues were sutured around the 
framework. 

After some little trouble perfect heal- 
ing had taken place, and the patient, 
now, after a test long enough to sat- 
isfy the surgeons, has a_ serviceable 
lower jaw, half natural and half silver, 
with scarcely any external evidence of 
her unusual possession except a slight 
lack of symmetry in the two sides of 
the face. A bridge even supplies the 
missing natural teeth on that side. The 
illustration, reproduced from the Jour- 
nal of the American Medical Associa- 
tion, shows the framework in place, as 
revealed by the X-ray. 


FIGHTS LOCUST PLAGUE 
WITH EPIDEMIC 


Great success has been met with by 
M. Felix d’Herelle, a young French 
physician, in fighting the locust plague 
in Argentina, During a visit to Mex- 
ico two years ago, the physician ob- 
served an epidemic among the locusts 
there and, after prolonged research, 
succeeded in discovering the bacillus 
of the disease. He decided that the 
best means of combating the insect 
would be to spread this disease among 
them, and the Argentine government 
invited him to make a practical test of 
the idea, 

His first experiments were success- 
ful. A column of locusts kept between 
barriers for observation purposes, were 
exterminated six days after they had 
eaten grass sprinkled with a prepara- 
tion containing cultures of the bacillus. 
Further tests showed that the infected 
insects spread the disease over great 
distances in a very short time, dead lo- 
custs being found 30 miles from the in- 
fected fields. Forty days after the test, 
locusts bearing the characteristic marks 
of the epidemic were found 250 miles 
from the infected area. 

The French physician declares that 
his preparation is harmful only to the 
locust, the cattle and flocks grazing on 
fields sprinkled with it suffering no ill 
effects, 


USEFUL YACHTING 
SOUVENIRS 
Yachting souvenirs and novelties 
which have a practical as well as orna- 
mental value, comprising compass- 


Silver Inkstands and Cigar Lighters Made in the 
Shapes of Side Lights and Capstans 


sundial paperweights, bollard  ink- 
stands, capstan inkstands and cigar 
lighters, ventilator pepper boxes, and 
the like, made their appearance during 
the yachting season. Two of the 
novelties are shown in the illustra- 
tions, one being a _ solid-silver 
yacht side light made both as an ink- 
stand and as a cigar lighter, and a 
solid-silver capstan cigar lighter. The 
capstan is also made up in the form of 
an inkstand and pepper box. 


PECKING AT BAIT BRINGS 
SHOWER OF GRAIN 


A newly invented type of automatic 
poultry feeder depends upon the same 
principle that is used in baiting a trap, 
for this feeder has a bait that is pecked 
by the hungry fowls and, in response, 
the machine lets a shower of grain 
fall on the ground, which they devour. 

The machine consists of a galvan- 
ized-iron supply fount filled with grain 
and a revolving toothed wheel at the 
base of it. This wheel is mounted on 
very delicate bearings which admit of 
its movement at the slightest touch. 
Attached to the wheel is a shaft which 
supports the bait. The bait consists 
of a hollow tube of wire netting con- 
taining wheat. The fowls see the 
wheat through the netting and peck at 
it, causing the toothed wheel to re- 
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volve and throw out grain from the top 
supply fount which falls on the 
lower metal cone and is scattered over 


Automatic Poultry 
Feeder Which 
Scatters Grain 
Around Ground 
When a Fowl 
Pecks at Swinging 
Bait 


the ground almost as efficiently as by 
hand. This prevents the fowls from 
gorging themselves. 

After the feeder has been in use for 
a time there is no great rush by the 
fowls to peck the bait as one would 
imagine. Some fowls, the “wise” 
ones, wait around in a circle where the 
grain will be thrown and the one which 
pecks the grain usually gets very lit- 
tle of it. 


SOCKET REGULATOR FOR 
INCANDESCENT LAMP 


A new form of regulator for incan- 
descent electric lamps is shown in the 
illustration. It is a small compact at- 
tachment to. be 
inserted between 
the lamp and the 
socket and the 
quantity of light 
is regulated by 
means of a small 
screw. The fea- 
ture of the de- 
vice is a wire re- 
sistance wound upon a bobbin across 
which a contact is made by a brass 
spring on the end of the screw shaft. 


The resistance is contained within a 
ventilated brass casing and the device 
is made of heavy stampings in order 
to give it the necessary rigidity. The 
regulator is manufactured in several 
assortments of brasses and bronzes to 
match different kinds of electrical fix- 
tures. 


NEW SPRING SUSPENSION 
FOR MOTOR CARS 


An automobile spring-suspension 
system of a radical type is being 
demonstrated by a West Melbourne 
(Australia) inventor, Not only is the 
arrangement of springs and levers 
somewhat startling, but the results of 
the tests made have been such as to 
call forth favorable comment from ex- 
perts. As shown in the accompanying 
illustration there is an entire absence 
of leaf springs in the system, all the 
springs being of the spiral type and 
all working under compression. By 
virtue of the lever action, which for 
all its simple appearance is decidedly 
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Motor-Car Spring-Suspension System 


complex, the weight of the car is di- 


‘vided among the various springs. Not 


only is the downward tendency of the 
body, as when the car wheels drop in- 
to a hole, checked by the spring ar- 
rangement, but the rebound is caught, 
cushioned and absorbed. The system 
was recently tested out on a specially 
built car equipped with solid-rubber 
tires, and the value of the novel equip- 
ment demonstrated under unfavorable 
conditions, 


The balloon “Uncle Sam” made a 
new record for elimination races July 
27 and 28 in preparation for the inter- 
national contest by drifting from 
Kansas City, Mo., to Manassas, Va., 
a distance of 925 miles in 36 hours, 
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REMARKABLE BAGGAGE- 
SMASHING TEST 


A trunk which is expected to thor- 
oughly discourage baggage smashers 
was given a rather unusual test re- 
cently in Los Angeles. 
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BRICK HOUSE INSIDE 
SCHOOL BUILDING 
A complete brick house inside the big 


hall of a schoolroom has been erected 
by a dozen students of the London 


It was hoisted to the 
roof of a department 
store in the course of 
erection and dropped 
from a crane to an ex- 
cavation below, a dis- 
tance of 215 ft. The 
68-lb, trunk hit the 
ground with great 
force, but, according to 
the claims made, was 
hardly dented, its con- 
dition being so good 
that it could be used for 
a trip around the world. 
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The trunk is con- 
structed of thin veneers 
of hard wood with the grain running 
in various directions, this resulting in 
a very tough and light piece of lug- 


gage. 


AN INTERLOCKING 
PACKING HOOK 


A special hook said to be particu- 
larly effective in removing greased 
packing from around shafts and bear- 
ings, such, for instance, as out of the 
grease boxes on the axles of railroad 
rolling stock, is here shown. It is made 
of soft steel with hardened points, 
and by a slight twist and the slipping 


Simple Device for Readily Removing Greased Packing 


of the ferrule along the shank, the 
points form a loop through the pack- 
ing, thus affording a secure hold in 
pulling out the packing. 


@The Navy Department of the United 
States has invited manufacturers to 
submit plans for the hydro-aeroplanes 
it is proposed to make part of the 
equipment of each battleship. 


House Built by Students Inside a School 


County Council School of Building. 
All the work on the structure was 
done by students, and it is the intention 
to remove the house outside and then 
use it for a students’ club house, It is 
in the style of a Tudor cottage, with 
red-tiled roof. There is a breakfast 
room, dining room, bedroom and bath- 
room, Other students of the school are 
now making furniture for the house. 


PUMPING WATER INTO 
CANAL 


Water is supplied for the Canal 
d’Orleans in France by pumping it 
from the Loire River by means of 
what is termed a “canal regulator.” 
The canal connects the Loire with the 
Loring Canal through which the lesser 
river finds outlet into the Seine, It 
formerly was fed by a number of 
small streams and 13 reservoirs, but 
the water derived from these sources 
was found inadequate for the traffic of 
the canal. The “regulator” lifts the 


water from the Loire River by means 
of electric pumps, operated by power 
obtained from a central station estab- 
lished for that purpose, 
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SPRING SEATS FOR 
MOTORCYCLES 
An English inventor has evolved 


the spring carrier seats and footboard 
attachment for motorcycles shown in 


Spring Carrier Seat and 
Wheeled Footboard 


the accompanying illustration. The 
side wheels, he declares, would prove 
a boon to learners and even to expe- 
rienced riders who become nervous in 
heavy traffic. The devices are also 
recommended for the use of women 
riders. In the event of a skid the 
trailer side wheels would be brought 
into action, 


DETERMINING CARBON 
IN STEEL 


An improved “combustion train,” 
as is called the apparatus for determin- 
ing the percentage of carbon in steel, 
has recently been perfected by a Phil- 
adelphia engineer. The steel to be 
tested is placed in the heating chamber 
of an electric furnace into which pure 
oxygen has been introduced. The car- 


carbon dioxide. The carbon-dioxide 
gas is then dried and purified in a se- 
ries of glass tubes and bulbs, and 
finally passes into a collecting bottle 
where its weight is easily computed. 

The advantage of this combustion 
train over other existing types is found 
in a double bulb which contains potash 
in certain form, with which the car- 
bonic acid combines, making it possi- 
ble to determine the amount of carbon 
by the increase in weight of the bulb. 
In this device, the bulb has so many 
improvements for controlling, hand- 
ling, and increasing accuracy that the 
chemist may make more than 100 
combustions without refilling the bulb. 


THE NAMING OF 
LOCOMOTIVES 


An amusing story having to do with 
the naming of locomotives was recently 
published in the “Berliner Tageblatt.” 
At the meeting of the board of directors 
of a small local railroad in Germany 
the question of naming three new loco- 
motives was discussed. 

One director who was more or less 
of a joker proposed that the locomo- 
tives be named “Isolani,”’ ‘Luther,” 
and “Galileo,” giving as his reason 
three famous sayings of these men. 
General Isolani (in Schiller’s drama 
“Wallenstein”) says “They are late to 
come, yet they arrive.” Before the 
Reichstag at Worms Luther said “Here 
I stand and cannot otherwise.” Gali- 
leo, after having retracted his, at the 
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Showing Electric Apparatus for Determination of Carbon in Steel: A and B, Purifying Tubes for Oxygen; 


C, Electric Combustion Chamber; D, Delivery Tube: E 


. Tube for Removing Impurities from Carbon 


Dioxide; F, Bulb for Removing Moisture from Carbon Dioxide; G, Double Potash Bulb for Absorbing 


Carbon Dioxide 


bon as well as the steel are thus 
burned or oxidized, the carbon com- 
bining with the pure oxygen to form 


time, heretic belief that the earth 
moved around the sun, said, “And yet 
she moves.” 
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EXAMINING THE BODY WITH SEARCHLIGHTS 


Inventive genius has now made it 
possible to look into nearly all the 
hollow organs of the body during life, 
to extract foreign bodies which have 
lodged there accidentally, or to ex- 
plore and treat diseased conditions. 
Children, fre- 
quently, and 


grown people, 
occasion- 
ally, swallow 


or suck into the 
windpipe vari- 
ous objects, 
which lodge in 
the esophagus, | 
or in the bron- | 
chial tubes. 


have lodged in the esophagus, the 
passage to the stomach. 

An improvement on this instrument 
enables the surgeon, through conven- 
iently arranged mirrors 
and a _ small electric 
lamp at the end, to have 
a view of the interior 
of the stomach, and he 
may study the condi- 
tion of the lin- 
ing of that or- 
gan, The inside 
of the bladder 
may be ex- 
plored in the 
same way, 

The X-ray is 


Method of Using the Bronchoscope 
When It is Desired to Locate a 
Foreign Body which has Be- 
come Lodged in One of 
the Bronchial Tubes 


Left-Hand View— Tube with Ball 
at the End Used to Explore the 
Small Intestines. Radiograph 
of Actual Operation of 
the Instrument 


Right-Hand View—Sectional 
Drawing of the Upper Portion 
of a Human Body, Showing 
How the Surgical 
Searchlight is Used 


The bronchoscope is a tube with a 
handle and mirror by means of which 
the surgeon can look down into the 
bronchial tubes and locate such for- 
eign bodies, and by the aid of other 
appliances they may be grasped and 
removed. A_ similar instrument is 
used for locating objects which may 


also used for locating such foreign ob- 
jects in the bronchial tubes or esopha- 
gus, and they may then be removed by 
forceps or other extractors under the 
guidance of the eye. 

The tube for washing out the stom- 
ach has been used for a long time, 
but by means of a longer tube the 
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stomach may be passed and the duo- 
denum, the first portion of the intes- 
tine, may also be explored. The radi- 
ograph shows this instrument with a 
metal ball on the end far down in the 
intestine. It is used to ascertain 
whether the passage from the stomach 
is free or constricted by disease, as 
sometimes happens. The same instru- 
ment is also used for feeding infants 


whose stomachs will retain no food. 
A small bucket on the end of a thread 
may also be passed through the tube 
and into the bowel, and the secretions 
of that portion of the digestive tube 
may be collected and withdrawn for 
examination. 

By the use of these ingenious in- 
struments much suffering is prevented, 
and many lives are saved, 


HY DRO-AEROPLANE MODEL 
OF UNUSUAL SIZE 
A model hydro-aeroplane which ap- 


pears to be large enough for a regular 
aeroplane motor, but which is driven 


BORING CYLINDERS WITH 
AUTOMOBILE POWER 


An unusual application of motor-car 
power in an emergency is related from 
Mississippi. A machine company at 

Jackson was recently 


called on to bore out 
the hydraulic water cyl- 
inders for a cotton com- 
press at Yazoo City. 
The cylinders were 27 
in. in diameter and 
made of cast steel. In 
order to do the work it 
became necessary to 
obtain power by some 
special means,as 
neither steam nor elec- 
tric power were avail- 
able at the cotton 
plant. The problem 
was solved by using a 
steam-power motor 
car. The engine was 
connected up with the 
boring bar by means of 


An Exceptionally Large Hydro-Aeroplane Model, Driven by Rubber Bands, 
Used in Germany for Testing Various Types of Planes 


for a short distance by two excep- 
tionally powerful rubber-band motors, 
is being used on one of the German 
rivers for testing the efficiency and 
stability of various kinds and shapes of 
planes. The little hydro-aeroplane 
consists of a small one-passenger boat 
fitted with planes. The rubber bands 
are stretched from end to end of the 
craft and are twisted up in the same 
manner as the small bands of a toy 
aeroplane, 


Courtesy Aircraft 


sprockets and_ chain. 
The time required to 
bore out the cylinders 
and packing grooves was 101 hours. 


@Chicago and Philadelphia are desig- 
nated as the “laboratories and work- 
shops” of America by a Frenchman 
who has recently visited the United 
States and spent two whole weeks 
“investigating” its customs and re- 
sources. He also referred to New 
York as the “hotel and restaurant” and 
Washington as the “salon” of the 
nation. 
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VilI—What Eye Hath 
Not Seen 


By 
J. GORDON OGDEN, Ph. D. 


E feel infinite compas- 

sion for those unfor- 
tunates who are born into 
the world blind or deaf or 
dumb, We think of all that 
they must necessarily miss; 
the gorgeous colors of sun- 
rise and sunset; the rich, 
emerald greens of a spring 
landscape; the ruby and 
gold of a northern autumn. 
When we listen to the sub- 
lime music wrought by a 
master touch on violin or 


dowed with all their natural 
senses, 

And yet we are not much 
better off with our splendid 
gifts of sight and hearing, if 
we consider all the wonder- 
ful phenomena about us of 
which we know the exist- 
ence, but cannot perceive 
by any of our senses. If an 
inhabitant of some other 
planet where sense develop- 
ment has reached its high- 
est perfection, were to visit 


brations are we capable of 


is concerned, it were better, / ‘interpreting. 


mayhap, had they never 
been born. There has been 
but one Helen Keller, but 
one Laura Bridgman. All 
the others have not as much a 
enjoyment the lower | 
forms of life that are en- 


piano, or sit entranced as EE this world of ours, he might 
we hear the voices of those EE EEE regard us in very much the 
who lead us from the shad- — ~ same way as we regard the 
owy vales of everyday life EL EEL sense-bound Helen Keller. 
to the mountain tops of hap- aries EI: We hear by means of vi- 
piness with their exquisite " fea | brations; we see by vibra- 
harmonies of deathless BESS ee tions; we are warmed by 
song, we sorrow for the sad BG ia ck them. The mystical quiver- 
lot of those who can never cr CEE ings and pulsations that 
appreciate nor understand —= =** 1 travel through the ether are 
in the slightest degree these Et FER only means by which we 
delights of sense perception. ree =~ | perceive the glories of color 
They are like barren, iso- is fs EEE | and form, and only the 
lated islands in a wide, wide cer smallest fraction of these vi- 

sea, and, so far as existence BE eEE 

| 


2 Suppose we are sitting in 
a room that perfectly 
dark, where a steel bar is so 
(Call suspended that it can vi- 

brate without any friction, 
and with as great velocity as 
we desire to give it. Let us 


J 


jw jar 


Pie 


ibrations of All 

teri Rooms Which are Locked to Human Senses. Dr. Ogden Describes the V 

may be Compared to the Various Floors of a Skyscraper Apertment Howse, 
the Only Apartments Open to Human Perception are the Ones Called Sound, Heat and Light, e 
Intermediate Apartments are Those to Which Science is Striving to Gain Entrance. 
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start the bar spinning on its axis. We 
hear nothing, see nothing, until the 
bar beats the air 16 times in a second; 
then we become conscious of a deep, 
humming sound, the lowest that may 
be heard by human ears. We increase 
the rate to 17 vibrations and the pitch 
rises; then on to 32, when we hear 
the octave of the first sound; then on 
and on, doubling the rate each time, 
passing through the various octaves, 
and the pitch is ever rising. Finally 
when it is vibrating at the rate of 
about 40,000 per second, the sound is 
a shrill, ear-splitting shriek, so pierc- 
ing and so high-pitched, that it actu- 
ally pains us to hear it. Then increase 
the rate a few vibrations. The sound 
ceases absolutely, although the bar is 
still vibrating. We have passed be- 
yond the limits of human perception 
of sound waves. Then speed up the 
bar; fifty thousand, sixty thousand, a 
hundred thousand, five hundred thou- 
sand, a million vibrations per second. 
Still no perception of anything that is 
coming from the bar. Faster and 
faster! Ten million, a hundred mil- 
lion, a billion! Still no perception of 
the frightful beating of ether waves, 
through any of our senses. An almost 
incalculable number of ether waves of 
different lengths have hammered upon 
us, like the waves of a mighty ocean 
against a rock cliff, but they have not 
affected us, so far as we know, in the 
slightest degree, 

Up into the trillions, then, runs this 
ether-beating bar, and then we begin 
to perceive that something out of the 
ordinary is happening. From the bar 
there comes to us an _ agreeable 
warmth; it is now sending us vibra- 
tions which we interpret as_ heat. 
Then faster and still faster whirls the 
bar of steel, and as soon as it attains 
the rate of about 400 trillions per sec- 
ond, the bar begins to glow with a 
dull, red light. Increase the rate to 


440 trillions, and the red fades into 
orange. As we increase the speed, the 
colors change successively to yellow, 
green, blue, and finally, at about twice 
the rate at which the red was pro- 
duced, the bar becomes beautifully vio- 


let in color, Then if we still persist 
in greater speed, the colors die away, 
and the bar whirls on in absolute 
darkness, giving vibrations of still 
shorter wave lengths, but which we 
are unable to perceive with any of our 
sense organs. There can hardly be 
any doubt that all these different rates 
of vibration mean something, if we 
had the necessary sense acuteness to 
perceive them. Yet we are as blind 
and deaf to them as Helen Keller and 
all other like unfortunates are to ordi- 
nary light and sound. 

Suppose that this earth of ours, 
whose area in round numbers is about 
197,000,000 square miles, had no civil- 
ized human inhabitants except on a 
plot of ground, 10 miles square, in the 
center of a vast prairie, and that we, 
the dwellers on this fair-sized farm, had 
never ventured beyond this area. 
Suppose that nothing whatever was 
known of the balance of the globe. 
We could not claim to know much of 
the earth on which we dwell, and if we 
attempted to write a detailed descrip- 
tion of the earth from what we per- 
ceived in our limited area, we would 
necessarily have to omit the most won- 
derful things on this planet of ours. 
We would know nothing of mighty 
oceans, of stupendous mountain 
ranges, broad rivers, immense canyons, 
beautiful lakes, roaring cataracts, cloud- 
crested volcanoes, the strange peoples, 
and the myriad forms of life that exist 
elsewhere on this globe. We would 
know only the comparatively few 
things that come within the range of 
one who is limited to such a “cabined, 
cribbed and confined” area, 

And so is it with our sense percep- 
tion. Out of all the innumerable tril- 
lions and quadrillions of vibrations 
that beat upon us in our everyday 
lives, we perceive just a few quiver- 
ings of the ether, and interpret them as 
heat or light, and all the others that 
may be as varied and as different in 
their effects, as light is different from 
heat, and heat from sound, are abso- 
lutely unperceived by us. Truly we 
are not so far from being Helen Kel- 
lers after all! 
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As Tyndall has said; “The domain of 
the senses in nature is almost infinitely 
small in comparison with the vast re- 
gion accessible to thought which lies 
beyond them. From a few observa- 
tions of a comet when it comes within 
range of his telescope, an astronomer 
can calculate its path in regions which 
no telescope can reach; and in like 
manner, by means of data furnished in 
the narrow world of the senses, we 
make ourselves at 
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the mysterious “lines of force” of Fara- 
day whirling around in a dizzy dance 
about the poles of a common magnet. 

If, on the other hand, we could go to 
the other extreme of the spectrum and 
see the tiny waves, less than 1/64,000 
of an inch in length, that are known as 
the ultraviolet, how wonderful it would 
be! Although these ultraviolet waves 
do not stimulate our optic nerves, they 
will affect a photographic plate. Figure 


home in other and 
wider worlds, which 
are traversed by the 
intellect alone.” 

We have all gloried 
in the _ wonderful 
blending of colors as 
seen when the sun is 
setting in conditions 
favorable for a chro- 
matic display; but if 
our eyes were sensi- 
tive to the vibrations 
above and below the 
spectrum limits, what 
marvels would they 
reveal, and what un- 
speakable harmonies 
of radiance would 
thrill our very souls! 
Were our eyes sensi- 
tive to “heat” waves, 
we could see perfectly 
well in an absolutely 
“dark” room, if there 
were a hot stove in 
the room. We could 
use thin, hard rubber 
windows and see 
through them as we 
see through transpar- 
ent glass. We could 
use spectacles and telescopes whose 
lenses were of thin rubber! 

Suppose we could look deeply into 
matter and see the wonderful dance of 
atoms and electrons which go to make 
up “matter,” and perceive these infin- 
itely small particles, if particles they 
are, moving with a velocity of 60,000 
miles per second. Every wire carrying 
a current of electricity would be a 
source of delight to us; we could see 


‘Courtesy Illus. London News 


Fig. 1—Photograph Taken under Usual Con- 
ditions, and Showing the Man's Shadow 
Fig. 2-Photograph Taken by Ultraviolet 
Rays at Same Time as Fig. 1, in Which 

Shadow is Not Present 


2 is a picture of a man 
taken in full sunlight 
by means of these 
wonderful rays. The 
lens used was made of 
pure quartz, as glass 
is opaque to these 
smaller ether waves. 
The lens was also 
covered with a thin 
film of pure silver, 
which is opaque to or- 
dinary sunlight but 
quite transparent to 


the ultraviolet radia- 
tions, 
Pes These tiny violet 
yy 2 waves have a very im- 


a portant function in 

od our vital economy. 
They are the chemists 
Pp | of the invisible world 

and are the real 
agents by which a 
plant is enabled to 
transmute water and 
the poisonous carbon- 
dioxide gas into valu- 
able foods, such as 
sugar and starch. 
They are also used by 
the physician in the 
treatment of cancer. 
Many forms of skin disease readily suc- 
cumb to their action. They are like 
tiny little hammers which break down 
many chemical compounds, such as the 
salts of silver when emulsified with 
collodion or other organic substance. 
This is the basis of modern photogra- 
phy as will be explained in a succeed- 
ing chapter. They hammer upon cer- 


tain of the chemical compounds in the 
skin, and it is not the seashore nor the 
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wind, but the ultraviolet rays that 
bring about the “beautiful coat of tan” 
so much sought for in these days of 
athletic trend, 

Figure 3 is a photograph made by 


the first man to send a wireless mes- 
sage, used waves that were only one- 
tenth of an inch long. . 
Wonderful indeed are these ether 
waves, whether they come to us from 
the stars shining in the 


far firmament of the 
heavens; from the elec- 
tric wires of dynamo, 
telegraph, or telephone, 
that crisscross our 
cities in every direc- 
tion; from the motors 
whirring under the 
floor of street cars; 
from the trolley wire 
overhead, or from the 
fireplaces in our com- 
fortable homes. All of 
them send forth their 
marvelous quiverings 
that beat upon us, are 
reflected from our 


Courtesy Illus. London News DOdies, or else riddle us 


Fig. 3—Photograph Made in Full Sunlight by the Invisible 


Infra-Red Rays 


means of the infra-red rays,—waves 
that are too long to excite vision. 
The lens was screened by a dense 
cobalt glass, and also by a filter made 
of a strong solution of bichromate of 
potassium, which combination elimi- 
nates the visible light, and allows only 
the infra-red rays to reach the sensi- 
tized plate. These remarkable photo- 
graphs taken by means of either the 
ultraviolet or the infra-red waves, show 
us how the world would appear were 
our vision limited to these rates of vi- 
bration, 

Electricity, heat, and light are forms 
of the same kind of ether wave motion. 
They differ only in the length of waves, 
The shortest light waves are about 
1/64,000 of an inch. The shortest heat 
waves are about 1/30,000 of an inch, 
known as “dark” heat waves, the 
longer ones, a few thousandths of an 
inch in length are “radiant heat,” 
while electrical waves vary in length 
from the tenth of an inch to over one 
mile. Marconi when he sent his first 
signal across the Atlantic, used waves 
about 600 ft. in length, while the Cal- 
cutta physician, Jagodis Chunder Bose, 


through and through, 
as though we were 
naught but thin, transparent air. And 
what a wonderful thing it would be 
were we able to perceive all that is 
happening on our crowded streets, 
filled with the intricate tangles of these 
mysterious vibrations, that come to us 
from every direction, and with every 
conceivable rate of speed. How do 
they affect us, and will there be any 
permanent change brought about in 
the intellectual or physical make up of 
our descendants, produced by the in- 
cessant hammering of these tiny little 
ether projectiles, 

All of these waves—light, heat, and 
electric—travel at the same enormous 
velocity of over 186,000 miles per sec- 
ond. Light waves pass readily through 
glass, heat waves through rubber, and 
electric waves seem to have no trouble 
in passing through mountains and 
houses, and are stopped only by metal. 
The ultraviolet waves, as we have seen, 
pass with ease through solid silver. 

Light waves have a remarkable effect 
upon the element known as selenium. 
This substance is a good conductor 
of electricity, but its conductivity in- 
creases when light is thrown upon 
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it, and decreases when the light 
waves are withheld. Hence it is used 
in the construction of an apparatus 
known as a photophone. One form 
consists of a thin mirror of silvered 
mica which receives sound vibrations, 
and upon which light waves fall at the 
same time. This light is reflected to a 
concave mirror at a distance, and is 
brought to a focus upon a selenium cell 
connected with a telephone that re- 
produces the spoken word. Light may 
therefore be used as a medium for the 
transfer of oral messages. 

It is possible to render visible some 
of the invisible light waves known as 
the ultraviolet. These waves may be 
likened to race horses that travel so 
fast that they are invisible. If we 
handicap these horses so that they are 
compelled to travel more slowly, they 
come within the range of our vision. 
Ultraviolet light, otherwise absolutely 
invisible, when passed through a solu- 
tion of horse-chestnut bark, or of qui- 
nine, has its wave length increased, 
and becomes visible. This phenome- 
non of light is known as fluorescence. 
The delicate blue color of coal oil is 
due to this principle. It may also be 


observed on the surface of certain min- 
erals, such as fluorspar, and the yel- 
lowish-green surface color of glass col- 
ored with the oxide of uranium is a 
phenomenon that is also due to fluo- 
rescence. 

Light waves that are just a trifle too 
long to be visible, may be transformed 
into more rapid ones. If a beam of 
light is passed through a solution of 
iodine in carbon bisulphide, the visible 
rays are quenched, but the long, infra- 
red rays pass on. If these rays are fo- 
cused by means of a lens upon a strip 
of platinum foil, the platinum will be- 
come luminous, and the light there- 
from gives a continuous spectrum 
when examined with a spectroscope. 
This shortening of wave lengths is 
known as calorescence, 

And yet, all of these wonderful ultra- 
violet and infra-red rays are only a few 
of the waves that some day may be 
known to us, What other waves are 
in the vast gap between sound, elec- 
tricity, and heat, between heat and 
light, and in the interminable abyss 
beyond light? Mayhap we shall know 
more about them fifty years, even ten 
years, from now. Who knows? 


CODY’S “FAMILY -BUILT” AEROPLANE 


The monoplane shown in the accom- 
panying illustration is the product of 
the Cody family in England, It has a 
120-hp. engine and the inventor makes 
the claim that he has used few, if any, 
of the ideas of other 
designers in the 


construction of the machine. With 
the exception of one assistant, the en- 
tire machine was built by Mr. Cody 
and members of his family. 

In the illustration Mr. Cody is 
shown making a test of the resiliency 
of his newly constructed chassis. The 


Inventor, Weighing 224 
Pounds, Tests Spring of 
Framework by Walking 
on Aeroplane’s Wings 
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test should prove an adequate one as 
Mr. Cody is said to weigh 224 lb., or 
16 stone, in the English phrase. The 
monoplane is designed as a military 
type and in carrying out this idea the 
maker leaves it without protection in 
all sorts of weather. One of the fea- 
tures of “The Dart,’ as the inventor 
has named his machine, is the engine 
which, although of large size, is op- 
erated with comparatively little noise. 
It is said that at a distance of half a 
mile it is almost inaudible. 


HINDUS GAMBLED OVER NEW 
YORK FIGURES 
New York cotton-market quotations 


have been the basis of a peculiar form 
of betting in Calcutta, India, and the 


Courtesy Illus). London News 


Hindu Thanksgiving for Suppression of Gambling 
over New York Cotton-Market Figures 


efforts of the police to stop the craze 
have only recently succeeded. The 
Hindus themselves appreciated the 


serious nature of the betting craze, 
which flourished among the very poor 
and resulted in many cases of insanity, 
so that when the police finally sup- 
pressed this gambling, a Hindu cere- 
mony of thanksgiving was held. The 
blessings of the goddess Kali were in- 
voked for the police, and a singing 
party distributed sweets, made of 
sugar and treacle, along the streets to 
the accompaniment of cymbals and 
drums, as shown in the illustration, 
The gambling method which was 
stopped was simply to bet on the total 
sum of the five quotations on cotton 
which were daily cabled from the New 
York market. 


THRESHING WHEAT AS IT 
STANDS IN FIELD 


When harvest arrives in Kansas it 
is time for a progressive farmer to get 
his small grain into sacks with all pos- 
sible speed or be ready to put some 
ugly figures on the wrong side of the 
ledger. Big crops require many farm 
hands at harvest time and these are 
getting scarcer every year. This situ- 
ation has given a young Kansan an 
idea which is getting considerable at- 
tention among the wheat growers. He 
has invented a machine to thresh the 
grain as it stands in the field. He 
claims that one man and four horses 
can do the work of a whole threshing 
crew. 

This thresher is set on a truck in 
such a manner that it can be raised 
and lowered at will. A 25-hp. gas 
engine operates the mechanism. As 
the thresher moves along, heads of 
grain are blown against a cylinder set 
with 4-in, teeth, This rotating cylin- 
der lops off the heads and tosses them 
back into a cavity. From this the 
grain is carried up on a worm to the 
rethreshing cylinder which rotates at 
greatly increased speed. Having been 
threshed the grain is carried up a per- 
pendicular tube called a cleaner and 
passes through a strong current of air 
from a blower. Here all chaff and 
dust is finally disposed of, and the 
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Threshing Wheat Standing in the Field 


grain falls through another chute into 
the sack or wagon. 

With the exception of the truck and 
the gas engine, the machine contains 
but eight moving parts and all these 
rotate. The current from the blower 
is said to be strong enough to pick up 


EMERGENCY STEERING GEAR 
FOR AUTOMOBILES 


An emergency steering gear for au- 
tomobiles, recently patented, is about 
to be placed on the market. The de- 
vice is a double steering gear, each unit 
of which operates independently of the 
other. The main gear operates a 
knuckle joint, while the emergency de- 
vice operates directly on the wheels of 
the machine, a steering post being fas- 
tened directly beneath the steering 
wheel and operating on a worm screw 
connecting with rods. The rods run 
to the forward wheels on which are 
bolted collars set in a flange bolted to 
the wheels. The flanges are so con- 
structed that the collar rests in them 
and runs on ball bearings. 

Should the main steering gear break, 
the rods connecting the two front 
wheels hold them from swerving and 
steer as if nothing had happened. If 
one of the rods connecting the two 


fallen grain in the field, but a finger 
is provided for this = if desired. 
Aiter the threshing the farmer needs 
not remove the straw before plowing. 
He starts his plows to work when he 
is ready and plows the standing straw 
under, 


front wheels breaks, the other does the 
work. If a nut comes off one of the 
wheels, the flange and collars prevent 
the wheel from coming off. 


BEGGING “POODLE” FORMED 
IN SMOKE 

The illustration is the reproduction 

of an interesting photograph taken two 

or three minutes after the explosion ot 


a powder mill 
located about 
five miles from 


Wilmington, 
Delaware. When 
the negative of 
the camera ex- 
posure was de- 
veloped, the pho- 
tographer di s- 
covered that the smoke rising from 
the explosion had so shaped itself as 
to suggest a small poodle dog reared 
on its hind legs in the act of begging. 
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Cars Lined Up on the Wooden Starting Trays, Waiting for the Signal 


STARTING TRAYS FOR BEACH AUTO RACING 


Automobile racing on the hard 
sands of the seashore is as popular 
in England as on the beach at Datona 
and Ormond, Florida. The most pop- 
ular beach racing in England is at 
Saltburn, on the Yorkshire coast, 
under the auspices of the Yorkshire 
Automobile Club, and high speeds are 
attained. 


One of the interesting minor fea- 
tures of these meets are the wooden 
trays from which the automobiles 
start. These are not much longer than 
the cars themselves, but they provide 
a base into which the wheels of the 
machines will not sink while waiting 
for the starting signal, and thus as- 
sure a clean get-away, 


FIRST FLAG OF FRENCH 
AERONAUTICAL CORPS 


The French Aeronautical Corps, 
which comprises operators of aero- 

| planes, airships, and ordinary bal- 
loons, received 
its official stand- 
ard at a recent 
military review, 
but it already 
had an unofficial 
standard pr e- 
sented to it by a 
woman's avia- 
tion society of 
France. This 
standard is of 
silk, embroidered 
in gold, and bears a winged anchor 
and a laurel wreath in the center, The 
name “Fleurus” commemorates the 
battle at that place in 1794, at which 


a captive balloon was used in war for 
the first time, The legends “Extreme 
Orient” and “Maroc” refer to the use 
of the aeroplane in the far east and in 
Morocco, The name of the woman’s 
aviation society is “Stella.” 


ELECTRICALLY DRIVEN TUG 
FOR INDIA 


An electrically propelled tug, 59 ft. 
in length, was recently constructed in 
Rotterdam for service in India. A 
high-speed engine drives a generator 
which furnishes current for a 70-kw. 
direct-current motor on the propeller 
shaft. This motor drives the shaft at 
232 revolutions per minute. The mo- 
tor can be reversed from full power 
ahead to full power astern in from 
two to three seconds, as against the 
10 to 15 seconds required for a good 
steam engine, 
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STUDYING A PATIENT'S 
RESISTANCE 


Elements in the individual and fam- 
ily history of a patient likely to aid a 
surgeon in determining what degree 
of physical resistance might 
be expected from him when 
about to undergo an opera- 
tion of the type defined as 
“borderland,” were consid- 
ered at some length by Dr. 
William B. Chase, of Brooklyn, 
in a paper read at the recent an- 
nual session of the American 
Medical Association at Atlantic City. 

In the order given, the things which 
throw light on the probable outcome of 
a major operation are the family his- 
tory as to longevity, family immunity 
or susceptibility to disease, recovery 
of the patient from former illnesses, 
accidents and surgical operations, and 
the present standard of health of the 
person to be operated upon. Doctor 
Chase states that the relation of the 
resistance of the patient to the time 
taken for an operation, the shock inci- 
dent to it, and the anesthetic em- 
ployed is of the highest importance 
and difficult to determine in advance. 
Every operation, he says, should oc- 
cupy the least possible space of time 
compatible with thoroughness. He 
condemns intrusting the administra- 
tion of an anesthetic to an undergrad- 
uate, as sometimes is done. 


PRIZE FOR ALCOHOL 
FUEL TESTS 


One of the automobile magazines 
of London suggests that the Royal Au- 
tomobile Club at once set to work to 
organize a fund and to offer a substan- 
tial prize, even as much as $50,000, to 
the person who is able to prove, prac- 
tically and theoretically, that alcohol 
meets all the requirements as automo- 
bile fuel, 

Such a scheme would, according to 
Motor, London, be worthy of the 


club and of its position as a society of 


MEETING OF AIR AND 
WATER CRAFT 


One of the most striking flights of 
the Zeppelin airship “Viktoria Luise” 
took place during the recent regatta 
held at Kiel, Ger- 
many, at which 
were present Em- 
peror Wilhelm 
and a large part of 
the German high- 
sea fleet. The im- 
mense, cigar- 
shaped bag 
passed swiftly and 
gracefully over a 
string of seven 
yachts while the 
latter were racing 
for prizes, Only 
a little while ago 
the “Viktoria Lu- 


ise” added to its 
fame by flying 
from Diisseldorf 


over Holland and 
around the coast 
to Hamburg, cov- 
ering 350 miles in 
12 hours, This 
dirigible seems 
exempt from the ill luck which has 
pursued so many of the Zeppelin air- 
ships, for it has never had any mishap 
although quite recently it made its 
one-hundredth excursion, 


encouragement, Apart benefit- 
ing the motor industry, it would help 
to create a new industry dependent 
upon agriculture, while England, with 
such home-grown fuel, would be re- 
lieved of the extremely serious risks to 
all road locomotion arising in the event 
of a war, 


CA single electrical company in Cali- 
fornia claims to transmit current and 
operate its business over 38,000 square 
miles of territory included within 30 
counties, 
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THE BRAINS BEHIND THE AMERICAN 
ENDURANCE RECORD 
By A. F. ZAHM, Ph. D. 


Emile Berliner, the famous inventor 
of the gramophone, and of the loose- 
contact transmitter which made the 
telephone industrially practicable, 
after a decade of experimenting with 
aeroplanes, helicopters, propellers and 
engines, is now seeing his motor and 
aeroplane ideas successful use, 
though the general public has heard 
little of his work, 

Tests this summer gave his aero- 
plane the American record and in- 
dicated that his thorough investiga- 
tion will be a material factor in bring- 
ing American aviation once again 
up to, if not in advance of, European 
achievement. A Columbian biplane, 
embodying Mr. Berliner’s ideas and 
equipped with a rotary motor of his 
invention, early in the summer estab- 
lished an American endurance record 
of 4 hr. 23 min. 15 sec. Mr. Berliner 
was a pioneer in developing the air- 
cooled, revolving-cylinder gasoline 
motor. His primary aim seems not to 
have been so much a commercial one, 
as to achieve in aviation the scientific 
success that characterized his previous 
inventions; but if well-built fliers of 
any type have a commercial possibil- 
ity, that fact will hardly escape so 
gifted an organizer. He realizes that 
the one thing essential for dynamic 
flight is an adequate power plant, a 
perfectly reliable motor, not too costly 
to build and operate. This, in aviation, 
has been the great problem, beside 
which all others are trivial. 

Mr. Berliner’s engine has seven rad- 
ial cylinders which rotate about a 
common fixed crankshaft, and carry 
with them the screw propeller attached 
to a hollow flange, projecting hub- 
wise; neither pistons nor cylinders 
have any reciprocating motion; the 
pistons revolve about the fixed crank- 
pin, the cylinders about the fixed shaft. 
The motion of both is therefore con- 
tinuous, as in a turbine. The cylin- 
ders are machined from heavy forged 
nickel steel, the shaft from chrome 


steel, and the crank case is made of 
vanadium steel. The motor weighs 
314 lb. per horsepower, complete, with 
abundant margin of safety. In general, 
it resembles the celebrated Gnome en- 
gine, but has many novel and patented 
features of especial interest to the tech- 
nician. It may be added that Mr, Ber- 
liner’s motor experiments antedate by 
many years the appearance of that ex- 
cellent French machine, 

During the past decade Mr. Ber- 
liner has made many experiments 
with man-carrying helicopters, or ver- 
tical air screws. The purpose has been 
to rise directly from the earth and es- 
pecially from the surface of water, 
then advance rapidly through the air 
by inclining the apparatus forward. 
His machine has repeatedly lifted a 
man from the ground, but not with 
sufficient steadiness to permit of free 
flight. Recent improvements, however, 
in the steadiness of thrust and the 
methods of control seem to indicate 
that Mr. Berliner is further advanced 
in the development of a helicopter fly- 
ing machine than any other experi- 
menter so far as published accounts 
disclose. 

After the endurance record was 
made, Mr. Berliner and his associates 
contemplated launching the pilot on a 
non-stop flight from Washington to 
New York to manifest more fully the 
practical air-worthiness of the new bi- 
plane, but their attention was soon 
taken up by their Columbia mono- 
plane of streamline type which has 
during the summer made some re- 
markable flights. 


GA new astronomical distance unit 
has been adopted. It is called the 
“siriometer” and is equal to one mil- 
lion times the distance between the 
sun and the earth, or, approximately, 
the distance between the sun and the 
star “Sirius,” or again, to be exact, 
92,900,000,000,000 miles, 
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COLORADO'S FIELDS OF 
TUNGSTEN 


Tungsten, which might well be 
termed the metal of this decade be- 
cause of its rapid adaptation to a great 
number of uses besides the familiar 
ones of an alloy for steel and filaments 
for electric lamps, is found in limited 
quantities in many parts of 
the world, but about half 
of the world’s supply comes 
from the United States. 
The greater part of this 
half is that coming from 
the apparently almost inex- 
haustible supply in Boulder 
County, Colorado, The 
tungsten found in Colorado 
is the purest in the world. 

So vast is it in extent, and 
so abundant and easy to 
mine, that the price of this 
very valuable metal has 
gone down until it is now 
available for very wide 
commercial use. 

The discovery of the re- 
markable deposit of tung- 
sten in Colorado was more 
or less accidental, About 
12 years ago a prospector 
happened to into 
Boulder, Colorado, in search 
of a fortune, as all prospect- 
ors are. Tungsten, at this 
time, was worth more than 
silver, and compared very 
favorably price with 
gold. While this particular 
prospector was on an expe- 
dition up the old Caribou 
road, he discovered what 
proved to be a lot of tung- 
sten ore on the surface of 
the ground, One can well 
imagine his surprise, as this 
same territory had been covered a 
number of times by other prospectors, 
and the great treasure overlooked. 
He hurriedly staked out one claim, 
then another, and a third, but then he 
paused in bewilderment, for he saw 
that loose tungsten ore covered the 
ground for miles, in fact, as far as the 


term 
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eye could reach. Therefore, he de- 
cided to take up a homestead claim, 
which was his only way of getting 
the greatest possible acreage of this 
exceedingly valuable mineral field. He 
built many air castles, and tore them 
down, in order to make room for 
larger and more luxurious ones, as he 


went over the great extent of the 
tungsten field, irying to 


pick out the richest for his 
homestead claim, 

In a short time this pros- 
pector was on the high 
road to fortune, as he was 
supplying the market with 
large quantities of tung- 
sten at very fancy prices. 
Other miners and prospect- 
ors soon arrived on the 
field, however, and every- 
one began picking up 
tungsten ore the 
ground and_= shipping it. 
This enormous increase in 
production of tungsten was 
followed by a very decided 
drop in its value, and, on 
the other hand, there was 
an amazing leap upward in 
the demand for it, as the 
price no longer made its 
use prohibitive. Thus be- 
gan the era in which all 
manufactured products de- 
pending upon the use of 
tungsten, and all industries 
using it were placed upon 
a more substantial basis, as 
the supply was no longer 
uncertain. 


Flower-decked muffs made 
of some light, dainty fabric 
are becoming fashionable 
with English women. The 
“garden muffs” has 
been given to them, and 
the varieties are numerous 


@Apparently there is not so 
much originality in the 
wearing of slippers having 
diamond-studded heels as 
the press of the country 
seemed to find when a western woman 
appeared in Washington, D. C., so 
shod. In Ancient Rome women orna- 


mented their low shoes with pearls and 
gold embroideries, and many of the 
slipper soles were made of solid gold, 
studded with gems, in an attempt to 
surpass others in lavish adornment. 
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HOOD HAT TWISTED INTO 
MANY SHAPES 


A hood-hat combination which is 
creating considerable interest abroad 
because of its adaptability, invented by 
a tourist in Switzerland last winter, is 
shown in several of the shapes it may 


AUTOMATIC DEVICE FOR 
LOCK RECORD 


A combination time recorder and 
constant watchman is the latest inven- 
tion of a Chicago man. The recorder 
is electrically attached to the lock of a 
store door, private room, safe room or 
vault, and so arranged 


as to give an automatic 


printed record of the 
exact time the door is 
locked unlocked, 
and who _ performs 
these operations, 

The system consists 
of the lock upon the 
door connected by 
cleverly concealed wir- 
ing to a master clock 
located wherever con- 
venient. The master 
clock is in turn electri- 
cally connected to the 
recording machine, 
which is so small that 
it may be placed con- 
veniently within a roll- 
top desk. Employes 
who open the store in 
the morning, and close 
it at. night, members of 
the firm, watchmen, 
bookkeeper, etc., have 
numbered keys. When 
one of these keys is in- 
serted in the lock and 
the bolt turned in, the 
recording machine au- 
tomatically prints upon 
a ribbon of paper the 
number of the key, the 
word “In” or “Out” 
according to the direc- 


The Shapes the Simple Hood may be Converted Into by a Twist or Two tion in which the lock 


be changed into in the accompanying 
illustration. It is made in all-wool 
flannel or of soft satin in pastel shades, 
and is equally suitable for motoring, 
yachting, traveling by train or ship, 
golfing, hunting, Alpine climbing, etc. 
Its first shape is that of a simple hood, 
which can, with a simple twist or two, 
be turned into a half dozen different 
forms of smart and becoming hats. 


is turned, and the year, 
month, day, and time of day. The 
watchman’s key is so made as simply 
to fit into the lock and actuate the re- 
cording device without making it 
necessary for him to open the door un- 
less there is something which demands 
that he enter. When a burglar comes 
along or some unauthorized person 
with an unnumbered key which fits the 
lock and opens the door, a big bell 
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within the shop instantly sets up a ter- 
rific clamor, which cannot be stopped 
until the concealed button controlling 
it is discovered, 


ELECTRIC POWER FOR 
LAKE FREIGHTER 
Vessel owners on the Great Lakes 


are manifesting interest in the news 
that a contract has been 
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ULTRAVIOLET STERILIZER 
FOR WATER MAINS 


The sterilization of water by means 
of the ultraviolet rays from mercury- 
vapor lamps, a method which under- 
went successful tests at the Pasteur 
Institute in Paris, and which has been 
described before in this magazine, can 
be used in direct connection with city 


placed for a lake and 
canal type of boat with 
electric-power eq ui p- 
ment by a concern of 
New York and Mon- 
treal, The contract was 
placed in England and 
the specifications call 
for a “Canadian” 
freighter with two 
high-speed six-cylinder 
generating engines, de- 
veloping about 350 hp. 
each, at 400 revolutions 
per minute, with their 
dynamos and exciters, 
The propeller shaft 
will be fitted with a 
special squirrel-cage in- 
duction motor, reduc- 
ing the speed to 80 
revolutions per minute. 

What particularly at- 
tracts the attention of 
lake-vessel men is the 


An Apparatus for 
Direct Sterilization 
of City Water by 
Ultraviolet Rays, 
Capable of Treating 
30,000 Cubic Feet of 
Water an Hour 


fact that externally and 

from the standpoint of propulsion, the 
new boat's propeller and hull will be 
indistinguishable from the usual steam 
equipment. It will be possible to cut 
out one of the engines if necessary at 
any time for readjustment without in- 
terference with the other and with 
only slight loss of speed. Two hun- 
dred tons in weight, represented by 
engines and fuel, will be saved in the 
adoption of electric power, and fewer 
men will be required for the engine 
crew. Another important advantage 
will be the elimination of the boilers, 
resulting in an economy of space, 
which will permit just that much more 
room for storage of cargo, 


mains. The apparatus shown in the 
accompanying illustration is designed 
for this purpose. The sterilizing cyl- 
inder is provided with four handholes, 
the mercury-vapor lamps being at- 
tached to the under sides of the covers. 
A number of sheet-metal guides serve 
to direct the water flow close to the 
lamps. About 30,000 cu, ft. of water 
may be treated per hour. 


Zeppelin dirigible balloon 
“Schwaben I,” used for passenger 
trafic in Germany last year, was 


completely wrecked by an explosion 
at Dusseldorf, Germany, just after its 
season of flying opened this year. 


| | 
| = 
| 


570 


BASCULE BRIDGE PROVIDES 
OPTICAL ILLUSION 


A 102-ft. bascule bridge recently 
under construction in Milwaukee, 


Wis., drew much attention because 


A Gabled-Roof Illusion; the Result of 
Laying Planking at an Angle 
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of the peculiar optical illusion pro- 
vided by it when raised to a vertical 
position for the passage of shipping. 
The sections of the under layer of 
planking were laid at an angle, and the 
surface layer, but partially done, as 
shown in the illustration, is laid 
straight. The illusion of gabled roofs 
was startling when the bridge was 
raised. 


FAMOUS DELHI PILLAR IS 
MADE OF WROUGHT IRON 


From specimens of metal obtained 
by Sir Robert Hadfield it has been de- 
termined that the famous iron pillar at 
Delhi is an excellent type of wrought 
iron, An analysis of the metal shows 
it to consist of: carbon, 0.08 per cent; 
silicon, 0.046; sulphur, 0.006; phos- 
phorus, 0.114; iron, 99.72. The lowness 
of the sulphur percentage indicates that 
the fuel used, probably charcoal, must 
have been very pure. The metal con- 
tains no manganese, which is rather re- 
markable, since that element is usually 
present in wrought iron. 


MOTOR AMBULANCE 
FOR DOGS 


The Knightsbright Animal Hospital 
and Institute, London,- is equipped 
with a special motorcycle ambulance 


which is particularly useful in answer- 
ing emergency calls, as, for instance, 
when a dog is injured on the streets. 
It has shown itself to be a reliable first- 
aid ambulance in many cases, 


Placing a Dog in 


THE WATER REQUIRED FOR 
LAWN SPRINKLING 


The Department of Public Utilities 
of Spokane, Wash., recently issued a 
booklet containing, among many other 
things, some very inter- 
esting information con- 
cerning lawn sprinkling. 
The sprinkling of the 
lawn every day is, ap- 
parently, more of a rec- 
reation for the house- 
holder than a necessity 
of lawn culture. The 
booklet draws attention 
to the fact that a lawn 
cannot be produced by 
water alone, and recom- 
mends a depth of soil of 12 in., and the 
use of bone meal, wood ashes, or ma- 
nure as suitable fertilizers. thor- 
ough watering twice each week is con- 
sidered sufficient in Spokane, 


the Motorcycle 
Ambulance 
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Crossing Gate Provided with 
“Cat’s-Eye” Lamps, So 
Called Because They Glow 
with Reflected Light Silver Reflectors 


“CAT’S-EYE” LIGHTS FOR CROSSING GATES 


“Cat’s-eye” lamps, so called because mobile approaches the barred cross- 
they are not luminous in themselves’ ing the light given out by the ma- 
but become luminous through bor-  chine’s lamps is vividly reflected by 
rowed light, are being used in France the “cat’s-eye” lamps, giving warning 
on railway crossing gates. Each gate of the presence of the gate. The cat’s- 


The “Lamps” Consist 
of Red Bull’s-Eye 
Lenses Backed by 


has three red bull’s-eye lenses backed eye lamp as a tail light for motorcycles | 


by silver reflectors mounted in dia- and automobiles was described in a 
mond-shaped frames. When an auto- previous issue of this magazine. 


CONQUERING SURGERY’S GREAT ENEMY 


By LEONARD K. HIRSCHBERG, M.A., M.D. 


If you have ever read Pepys’ diary would die even after chloroform, co- 
or the tales of Bocaccio or other an- caine, or ether anesthesia. 
nals of the thirteenth century Black Soon the possibility of death follow- 
Plague, you will remember with what ing a surgical operation was made still 
horror those dying multitudes appalled more remote by abolishing the use of 
you. Yet on the battlefield and after chloroform. It was discovered about 
the Civil War of half a century ago al- 10 years ago that the use of chloro- 
most as many men died of collapse, form is decidedly dangerous both in 
infections or shock from the opera- the maternity ward and in the surgical 
tions then performed, clinic. Gradually during the past few 

With the advent of later surgical years, as this danger was more and 
knowledge, the discovery of germs as more recognized, and ether more uni- 
the cause of disease, and the additions versally used, deaths after childbirth 
of chloroform, ether, cocaine, and other or the surgeon’s knife have become 
pain-preventing drugs to the doctor’s rare indeed. 
equipment, fatalities during and after To still further reduce the fatalities 
operations were reduced wonderfully. incident to operations, Dr. George W. 
Still one in every few thousand cases Crile, of Cleveland, some five years 
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ago adopted laughing gas or nitrous- 
oxide gas, theretofore used as an anes- 
thetic agent only by dentists, and ap- 
plied it, in combination with oxygen 
gas, in his hospital practice instead of 
both chloroform and ether. \WWonder- 
ful to tell, operations lasting many 
hours are now performed in some of 
the large American hospitals with only 
this mixture of oxygen and nitrous 
oxide, 

Nevertheless, with all these marvel- 
ous improvements, with all these re- 
ductions of danger and possible death, 
the surgeons were not satisfied. The 
doctors of the clinics and the research 
workers of the laboratories knew that 
life could be made still longer and less 
hazardous. So they continued their 
critical researches, and just the other 
day this same Doctor Crile made an- 
other far-reaching discovery. 

Through this discovery the possibil- 
ity of death during or after even the 
most vital surgical exploration, 
whether from disease, nervousness or 
exhaustion, is still further lessened, 

When placed under such a safe an- 
esthetic as laughing gas, man and 
animal can withstand, without any ex- 
haustion or shock following, three 
times as much injury and irritation 
as is the case under ether. 

Now in the course of such severe 
operations as those necessitated after 
railroad accidents, long falls, severe 
automobile injuries, broken skulls, 
pistol wounds, cancers, and the like, 
the patient’s system reacts against 
every cut, stitch, and pulling together 
of blood vessels, ligaments, muscles, 
and nerves, especially under the older 
anesthetics, and this reaction produces 
the exhaustion, collapse, and severe 
shocks after chloroform and ether. 

With these facts before us we can 
readily understand why a strong ro- 
bust patient may emerge from the op- 
erating room broken and _ shattered, 
requiring months or perhaps years to 
recover fully, says Doctor Crile. It is 
for the same reason that the same man 
is shattered and broken if run down by 
a railway train and mangled; if he has 
passed through a horrible sensation, 


such as having a cold pistol pressed 
against his forehead in the night by a 
highwayman; if he has witnessed a 
murder, or if he has been subjected to 
any other of the many nerve-shatter- 
ing experiences of life. Whether they 
impair or whether they break the nery- 
ous system, they are, except for the 
memory, just the same as surgical op- 
erations under ether. 

The importance of the new contri- 
bution that Doctor Crile makes to 
surgery lies in the fact that all exhaus- 
tion and injurious results can be obvi- 
ated by not only soothing the brain 
with an opiate or with nitrous-oxide 
gas, but by simultaneously disconnect- 
ing, for the time being, the place oper- 
ated on, the field of the injury and of 
the cutting, from the brain itself. 

This is a wonderful discovery. True 
enough, many surgeons have at times 
carried out, unwittingly, this very 
mode of action, this double method of 
anesthesia. But they never persisted 
in it, they never converted the world’s 
great surgeons, and, most important of 
all, like the great chemists who always 
handled pitchblende without ever sus- 
pecting the radium within, they knew 
not what they did; and as it remained 
for the Curies to find the radium, so 
Doctor Crile was the first to inquire 
into the whys and wherefores of 
double anzsthesia. 

Physical injury to any _ sensitive 
part, he finds, causes a discharge of 
nervous energy leading ultimately to 
exhaustion, This discharge of nervous 
energy is not prevented by inhalation 
anesthesia. The exhaustion is due to 
driving the motor mechanism of the 
human system. With equal facility 
may exhaustion be produced by per- 
ceptions through the special senses, 
such as seeing or hearing danger. The 
human motor mechanism may _ be 
driven by a physical-contact stimula- 
tion, or it may be driven by percep- 
tions through special senses. 
Whatever the cause may be, the stim- 
ulus is always through the awakening 
of associative memory; that is, all 
action is in accordance with the law of 
association through memory. 
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Now then, argues Doctor Crile, the 
practical application of all this is to 
conduct every operation so that no 
associative, painful, or dramatic inci- 
dent may enter even the narcotized 
brain of the quieted patient. A pleas- 
ant respiratory anesthetic, such as 
nitrous oxide, should be used with 
some internal medicine that quiets the 
nerves. When the patient is ready for 
the knife, the site of the operation is 
completely isolated from the brain by 


573 


injecting a new local anesthetic of his 
own. 

All exhaustion, fright, after-pains, 
shock, pneumonia, and the other after- 
effects are thus forever done away 
with, There is no depression, no les- 
sening of the body’s immunity to germ 
diseases, and the patient leaves the 
operating room strong and virile, al- 
ready on the way to uninterrupted 
convalescence and rapid recovery, and 
with all the chances in his favor. 


LONDON HARBOR 
IMPROVEMENTS 


The harbor of London, which has 
long been inadequate to accommodate 
the enormous shipping and to satisfy 
the demands for mod- 
ern commerce facili- 
ties, is to be improved 
at a cost of many mil- 
lions of dollars. 

The immediate im- 
provements, enabling 
great modern vessels 
to ascend the Thames 


to London proper, 

comprise the construc- a 
tion of a great dock, —_ 
which will be named 


South Albert dock, at 
a cost of approximately 
$12,000,000. This dock 
will be about 4,600 ft. 
long, with a width of 
600 ft. and a depth of 
water of 38 ft. It will 
be reached through a 
lock, 800 ft. 
100 ft. wide, with a 

depth of 45 ft. The intention, when 
this dock is completed, is to greatly 
deepen the Thames and to construct 
a second dock, to be called the North 
Albert, at a cost of more than $20,000,- 
000. This dock will be about 7,400 ft. 
long, with a width varying between 
930 and 1,000 ft., and a normal depth 
of 45 ft. The lock which will give 
access to this dock will be 1,000 ft. 
long, 130 ft. wide, and will have a 
depth of 52 ft. 


HORSES TAKE COOLING 
SHOWER BATHS 
Philadelphia horses have been pro- 
vided with shower baths during the 
hot weather. The accompanying pho- 


Shower 
Baths for 
Philadel- 
phia 


Horses on 
Hot Days 


tograph shows a humble delivery 
horse “getting his,” and he seems to 
enjoy it. All day during the hot season 
horses could be seen in line, the driv- 
ers waiting for a chance to give their 
animals a taste of the luxury. The 
shower baths were placed in the 
streets by the Women’s Society for 
the Preyention of Cruelty to Animals, 
and were so constantly in use that they 
were considered a great success, and 
will be supplied another summer, 
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BEAUTIFUL ANCIENT GLASS 
UNEARTHED IN PALESTINE 


Several magnificent examples of an- 
cient millefiori (thousand flowers) 
glass of rare beauty and value have 
recently been unearthed by natives in 
Palestine. The plates and bowls were 
found in ancient tombs on the coast 
and are valued at from $500 to $1,000 
each. 

Millefiori glass reached its finest de- 
velopment in Grecian-Roman_ times. 
As far as is known, this glass was 
made by cutting bits from a stick or 
cane of glass, itself formed by uniting 
a number of small 
rods, and_ then 
placing these bits 
in a mold in such 
manner as to pro- 
duce any pattern 
desired, 

SCIENTISTS 
MAKE 
CHEMICAL 


RUBBER 
British 
tists are 
ing their belief 
that the long- 
sought method of 
making synthetic 
rubber, or rubber 
by chemistry, has 
really been found, and are maintaining 
their belief in spite of the doubts cast 
by previously announced discoveries 
and subsequent failures. The process 
of making rubber from fusel oil was 
recently announced by Prof. W. H. 
Perkin, of. Manchester University, on 
behalf of a group of scientists who had 
conducted the experiments. Of the re- 
sults the conservative and authorita- 
tive London Lancet says: “It is prob- 
able that we are recording a synthetic 
triumph of the greatest moment to the 
world, for it is not a rubber substitute 
that has been made, but rubber itself.” 
Not only do the British scientists 
claim to be able to produce rubber for 


scien- 
indicat- 


One of the Ancient Millefiori (Thousand Flowers) Plates 
Discovered in Tombs in Palestine 
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20 cents a pound while the natural 
product is selling for 80 cents, but they 
also announce that the by-products of 
the process are fuel alcohol, suitable 
for automobile engines, and acetone, 
the incorporating element in the man- 
ufacture of the high-power explosive 
known as cordite. The alcohol can be 
marketed for much less than gasoline 
and is a safer and cleaner fuel. Ace- 
tone, in ‘the limited available supply 
costs at present $450 a ton. As a by- 
product of a rubber manufacture it is 
claimed that it can be sold for $150 a 
ton. Modern warfare depends on 
acetone to prevent the spontaneous 
explosion of cor- 
dite. 

If the hopes of 


the London sci- 
entific authorities 
are realized, not 


the least of the 
results of the 
commercial man- 
ufacture of rub- 
ber will be a tre- 
mendous increase 
in the growing of 
corn and potatoes 
throughout the 
United Kingdom. 
The Irishman’s 
potato patch will 
come into its own. 


The process of 
creating man- 
made_ rubber, 


stated in its simplest terms, consists in 
reducing a moist mixture of cereals 
and potatoes to a semiliquid starch 
and then by a double fermentation 
converting this starch into fusel oil, 
alcohol and acetone. The fusel oil is 
converted into a substance called iso- 
prene, which was until recently only 
known as a distillation product of nat- 
ural rubber, and which when left for a 
time in contact with metallic sodium 
becomes a pure white rubber. 

The attempts to produce rubber by 
chemical means had failed until 18 
months ago when a German, Prof. Carl 
Harries, of Kiel University, discovered 
isoprene and later made it from oil of 
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turpentine. He even secured rubber 
from this process, but only at tremen- 
dous cost. Then the race with Dr. F. 
E. Mathews, Sir William Ramsay and 
Professor Perkin started. A French 
scientist was also concerned in the dis- 
covery, his contribution being a cheap 
method of producing the fusel oil from 
fermented potatoes and cereals, so that 
the discovery might well be called in- 
ternational. Just three months after 
the English scientists had completed 
their experiments and secured their 
patents their German rival arrived at 
the same results, but found that he 
was too late to profit by them. 

Experiments have shown that the 
synthetic rubber can be vulcanized 
like the natural product. An automo- 
bile tire made of the artificial product 
outlasted a tire of the natural rubber 
by several weeks, both being used on 
the same vehicle. To date, however, 
the experiments have gone no farther 
than the laboratory stage. Automo- 
bilists who look forward to a day of 
cheap tires and a cleaner, cheaper fuel 
than gasoline must wait until some one 
tries the experiment of producing 
man-made rubber on a large commer- 
cial basis, 


MOVING BELTS BREAK 
FILAMENT LAMPS 


Investigation in factories where 
graphitized-filament lamps, used to re- 
place the ordinary carbon lamps, were 
found to break as 
soon as placed in the 
sockets, showed that 
the failure of the 
lamps was due to the 
fact that they were 
all placed near a mov- 
ing belt. Although 
imperceptible, static 
charges from these 
belts collected on the 
globes, setting the fil- 
aments in rapid vibra- 
tion and rupturing them. Equipping 
each socket with a metal reflector is 
said to be a simple and effective 
method of preventing such damage. 
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A BEAUTIFUL MONUMENT OF 
NATURAL CRYSTALS 


In the little town of Steinschénau, 
Bohemia, is an exceptionally unusual 
and really beau- 
tiful monument 
formed out of 
natural crystals, 
the longest of 
which are from 
23 to 26 ft. in 
length. The cu- 
rious monument 
was erected by 
a society of 
war veterans, at 
their fifty-year 
jubilee, in honor 
of Emperor 


Franz Joseph. 
The crystals, 
which pen- 


tagonal or hex- Courtesy Uber Land und Meer 
agonal in cross section, were taken 
from a basalt formation located near 
Steinschénau, 


LLAMAS IN HARNESS 


An attraction at Hamburg’s famous 
zoological garden is a pair of tame 
llamas, that carry passengers about 
the grounds. They are declared to be 
the only animals of their kind in Eu- 
rope that have been trained for this 
purpose, 

The llamas draw a carriage, and at 


Llamas Trained to Draw 
Tiny Carriage 


a recent test it was shown that they 
can easily pull a load of 450 lb. They 
are quite docile and readily answer to 
the rein, 
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LIFTING AN AUTO BY ONE-MAN POWER 


The auto jack shown in the accom- 
panying photograph is capable of rais- 


of exerting. 
run into position over the two rectan- 


The automobile is first 


gular frames, which 


are connected by 
a strong chain. Once 
in place, the “thrust 
bar” at the left is set in 
operation by means of 
which the frames are 
gradually brought to an 
upright position. The 
threaded pillars on the 


One Man Can Operate This Auto Jack 


ing a heavy motor car with no more 
power than that one man is capable 


four corners of the 
frames are easily ad- 


justable and by turning them the car 


may be raised as desired, 


THIRTY-FIVE-FOOT MOTORBOAT CROSSES ATLANTIC 


The little 35-ft. motorboat “Detroit,” 
built especially to cross the Atlantic 
under her own power, made the trip in 
2414 days. She arrived safely at 
Queenstown, Ireland, on Aug. 7. The 
little boat started out with the expec- 
tation of making, all told, a trip of 


Transatlantic Motor- 
boat before Launching, 
Showing One of the 
Bilge Keels Provided to 
Keep Her Steady in a Sea 


Photos Copyright, 1912, by Mathews Boat Co. 


about 4,000 miles, of which the voyage 
from Detroit to New York was the 
first stage, the transatlantic voyage 
the second, and a continuation of the 
voyage to St. Petersburg the third. 
This is the longest voyage ever at- 
tempted by a sea-going motorboat of 
such small size. 

The* Detroit” is 35 ft. long, 9 ft. 
wide, and draws 5 ft. of water when 
loaded down. She is driven by a 16- 
hp. engine, and has a speed of about 
% miles an hour. 

The greatest problem in construct- 
ing a transatlantic craft of this size 


The“Detroit” Starting 
on the First Stage 
of the Journey 
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was to find storage for the amount of 
gasoline necessary for a 2,700-mile trip. 
About 1,200 gal. of gasoline was car- 
ried in seven tanks placed in the hold 
of the boat, and two additional tanks 
were located on the deck amidships. 
A crew of five men made the trip, and 
food sufficient for 90 days was carried. 
None of the crew was allowed to carry 
matches, owing to the large amount of 
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gasoline on board. All matches were 
kept under lock and key by Captain 
Day, who gave them out only when 
positively needed. The little boat was 
lighted by electricity throughout. 

The little craft encountered heavy 
weather with a succession of gales and 
high seas. She was obliged to heave 
to nine or ten times and pitched tre- 
mendously. 


NEW DIRIGIBLE BIGGER 
THAN EVER 


In the construction of the German 
dirigible airships the tendency among 
the builders of this type of aircraft 
appears to be to increase the size, not- 
withstanding recent disasters that, nat- 
urally, might prove discouraging. The 
latest Zeppelin-type ship produced by 
Siemens-Schuckert is 386 ft. long and 
has a maximum diameter of 42 ft. 10 
in., with a volume of 530,000 cu. ft. 
Three impervious partitions divide the 
four compartments. An air balloon is 
contained in each of the three forward 
compartments, the first of which is al- 
most a perfect hemisphere, reinforced 
by 10 layers of rubberized linen. Gas 
which escapes from the forward com- 
partments is received through safety 
valves into the fourth compartment 
which is maintained at normal atmos- 
pheric temperature. In shape the lat- 
ter is an elongated cone. The keel of 
the ship measures 262 ft. in length and 
is constructed of steel framework. In 
this are carried supplies of water and 
gasoline and two 24-hp. motors for fill- 
ing the balloons and operating the 
safety valves. Attached to the motor 
is the guiding rudder, five planes of 
13 by 4 ft. Communication between 
the three cars suspended from the keel 
is maintained by a telegraphing de- 
vice. In the middle car are located the 
guiding wings. Equipment carried in 
the other cars includes a 125-hp. motor, 
two depressing rudders and two two- 
bladed side screws. The blades are 9 
ft. in diameter and run at 700 revolu- 
tions. The center screw has four 


blades and runs at 750 revolutions, 


FARE BOX WITH NOVEL 
AUTOMATIC FEATURE 


A fare box having an ingenious au- 
tomatic feature, and designed for pay- 
as-you-enter cars, is shown in the ac- 
companying illustration. 
The fare is placed in the 
box in the ordinary way 
by the passenger, the coin 
or ticket resting upon an 
aluminum plate so that 
the conductor may see 
that counterfeit or muti- 
lated coin is not de- 
posited, The coin or 
ticket is dropped into 
the final recepta- 
cle by means of 
a small lever, and = 
it is the auto- Le 
matic action of 
this cash box 
which provides the interesting feature. 

To remove the cash box from its po- 
sition, it is necessary for the dispatcher 
or other railway official to open the 
outside of the fare box with a key. The 
cash box can then be easily removed, 
but in removing it the lid or cover, 
which up to this time has remained 
open so that the fares would fall into 
it, automatically closes and locks, The 
dispatcher now has the cash box in 
his possession, but the key is in the 
treasurer's office, and the fares cannot 
be removed until the box is delivered 
there. 

A new cash box is placed in the fare 
box at the commencement of each run. 
It is claimed that no registration of 
fares is necessary with this type of 
collector, 


578 POPULAR MECHANICS 
FLORAL AEROPLANE CATCHES PARISIAN FANCY 


Floral Aero- 
plane Feature 
of Paris Flower 
Festival 


One of the most loudly applauded 
features of the recent Féte des Fleurs, 
or flower festival, in Paris, was the 
float shown in the accompanying pho- 


tograph—an aeroplane mounted high 
over a motor car. The floral airship 
was of the monoplane type and car- 
ried an airwoman and a passenger. 


MARATHON MILKERS ON A BIG DAIRY FARM 


On the average dairy farm the man 
who can milk 15 or 20 cows twice a 
day is ranked as an excellent milker. 
Yet on a milk company’s farm in New 
Jersey, 10 operators are milking 350 
animals twice daily, an average of 35 
cows per milker. Ever since modern 
dairy husbandry began to approach an 
intensive development the problem of 
the milk farm has been how to most 
efficiently utilize the labor of the milk- 
ing force between milkings. In the 
winter time especially this was a hard 
nut to crack, 

The manager of this eastern dairy 
farm got his mind to working over- 
time and devised the plan of develop- 


ing his milkers into specialists who 
milked for 10 hours a day and per- 
formed no other labor. He _ corre- 
sponded with the managers and own- 
ers of other large milk farms in order 
to obtain their opinions concerning his 
new method, and found they did not 
believe it would work. In no wise dis- 
couraged this progressive manager put 
the proposition before his milkers and 
asked them if they would be willing 
to test out the plan. They enthusi- 
astically assented. 

Under this novel system the milkers 
begin work at two o'clock in the after- 
noon and milk steadily for five hours 
after which they have a seven-hour 
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rest period. They resume milking at 
two o'clock the next morning and con- 
tinue until seven o'clock when they 
again have the succeeding seven hours 
for leisure and recreation. 

Only natural milkers, men who do 
not overly exert themselves and, in 
consequence, easily tire, are enlisted in 
this marathon milking work. After 
drawing the milk from each animal the 
milker has one and one-half minute's 
rest during which time he carries the 
pail of milk to the weighing room 
where he washes his hands as the milk 
is being weighed and emptied from the 
pail. This brief period is sufficient to 


relax and rest the forearms and hands 
of the operator. 

On the average, the dairy worker on 
this farm milks a cow every 8.57 min- 
utes or 35 animals in 300 minutes. The 
fastest operator handles 40 cows in 


this time or a cow every 7.5 min- 
utes. For the past 18 months the 


method has been in successful opera- 
tion and both the men and the man- 
agement are thoroughly satisfied with 
the system. The men receive 17% 
cents an hour for their services, as well 
as being comfortably quartered and fed. 
Each milker works seven days in the 
week without any holidays. 


MODERN VIOLIN BETTER 
THAN A STRAD 


At a trial recently made in Paris, by 
a number of experts, it was shown that 
modern violins are as good, if 
not better in sound, than old 
ones. A number of instruments 
were numbered, and played in 
a darkened room, the listeners 
not knowing the marks, but re- 
cording their verdict according 
to the numbers. When the final 
vote was taken it was 
found that the instru- 
ment having the larg- 
est number of votes 
was of Belgian man- 
ufacture, made this 
year, while the second 
was French, manufac- 


tured in 1911. A 
Stradivarius was 
voted as third best 


(although valued at 
many thousands of 
dollars more than the 
modern violins which 
took a greater num- 
ber of votes), and a Grancino fourth, 
but the fifth and sixth were also of 
modern make. 


CA railroad near completion between 
New York and Boston is described as 
having no grade crossings and no sign- 
boards along its entire right of way. 


Watch That was Taken from the Stomach 
of a Lake Erie Fish and can Still be 
Wound and Run 


BIG FISH CARRIES WATCH IN 
THE STOMACH 


That a watch was found in the 
stomach of an 8-lb, fish, is the story 
attested to by Alfred H. Hayes, 
proprietor of a Buffalo, N. Y., 
fish and game store. 

While the fish, which had 
been caught in Lake Erie, was 
being cleaned, the great weight 
of its stomach was noticed, and 
upon investigation, a watch was 
found in it. About an 
inch of chain was at- 
tached to the watch, 
indicating that the 
owner probably had 
dropped it into the 
lake. Upon being 
wound up, the watch 
started to run, so the 
fish could not have 
been the possessor of 
it very long. 


CExperiments have 
recently been made 
in Europe looking to 
the utilization of paper in the manu- 
facture of pneumatic tires, tests re- 
cently made having convinced the ex- 
perimenters that paper has_ the 
strength of metal, the elasticity of 
rubber, and a cheapness that is to be 
found in neither of these materials: all 
important qualities, 


| 


The H. M.S. “Hell- 
fire” as She was 
at the Time She 
Warped Her Upper 
Works with Fire, 


THE RECONSTRUCTED 


The British battle-cruiser “Lion,” 
which became widely known as the 
H. M. S. “Hellfire” because of the vol- 
ume of flame belched from her funnels 
during the remarkable speed test in 
which she made 31.5 nautical miles 
(35.75 land miles) per hour, has now 
undergone the extensive alterations to 
her superstructure found necessary to 
protect her from herself. It will be 
remembered that the flames rose to a 


and as She is Since 
Reconstruction. The 
Light Portion Shows 
the Cruiser as Recon- 
structed 


H. M. S. “HELLFIRE” 


height of 50 ft. above her foremost 
funnel and that the heat was so intense 
as to twist the gun-control platform 
and every piece of metal on the navi- 
gating bridge out of shape. 

In the alterations the tripod main- 
mast has been replaced by a single 
mast, which is located forward of the 
foremost funnel instead of behind it, 
and all three funnels have been altered 
in position and size, 


DETERMINING HOW MUCH 
PURE AIR FIRE NEEDS 


Experiments to ascertain how little 
oxygen in air would still permit fire 
and how much carbon dioxide, the 
harmful gas produced by combustion, 
is required to prevent fire, have been 
carried on by G, A. Burrell, chemist at 
the Pittsburgh Testing Station. Dif- 
ferent lamps were placed under a bell 
jar and allowed to remain until their 
flames were extinguished. Thereafter 
the atmosphere in the bell jar was 
analyzed and the results noted. Three 
per cent of carbon dioxide and 16.5 per 


cent of oxygen remained after a bon- 
neted Wolf mining lamp, burning ben- 
zine, had been burned to the point of 
extinction, The same kind of lamp 
without the bonnet, burned until there 
were 3 per cent of carbon dioxide and 
15.82 per cent of oxygen. The jar’s 
content was 2.95 per cent of carbon 
dioxide and 16.24 per cent of oxygen 
after a candle flame was extinguished. 
An acetylene lamp continued to flame 
until there was 6.3 per cent of carbon 
dioxide and 11.7 per cent of oxygen, 
a mixture deadly to human life. A 
bunsen burner from which issued a 
flame of natural gas was extinguished 
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when the bell jar contained 3.25 per 
cent carbon dioxide and 13.9 per cent 
of oxygen. 


PUNKAH BOYS EXTEND 
ACTIVITIES 


Here is an extension of the activi- 
ties of the punkah boy and his fan, so 
common in the far East. This home 
refrigerating machine, set up in Hanoi, 
Indo China, is connected by chain to 
a tandem-bicycle frame and operated 
by coolies. Ordinarily the machine is 
operated by an electric motor but no 
current being available, the motor 
power is furnished by coolies. The 
machine was set up to make ice for 
drinking water and for table purposes 
in a hot climate. 

The machine is the result of the 
studies and experiments of the Abbé 
Marcel Audiffren, a French scientist. 
Some have been running ever since 
they were installed, over five years 
ago, without repairs or recharging 
with the refrigerating chemical, whic 
in this case is sulphur dioxide. The 
machine operates on the compression 
system and consists of two globes 
joined by a _ hollow shaft which 
carries on its extension a pulley or 
crank, Its external appearance is 
that of a dumb bell. It is 
simple in operation as there are no 
joints, valves, gauges or stuffing 
boxes. It is only necessary to 
place the machine in its bearings, 
fill the condenser and refrigerator 
tanks with water and apply the 
power in order to have at will 
within a few minutes, cooled water 
or ice. 


A PORTABLE LIGHT FOR 
MOTORISTS’ USE 


The trim case shown in the illustra- 
tion is not intended to inclose a meas- 
uring tape, as might be expected. It is 
a portable light, 
intended for au- 
tomobilists and 
motorboat users. 
Current ob- 
tained from a 
dry battery of 
four cells, such 
as is needed for 
the motor spark- 
ing. The exten- 
sion cord can be 
lengthened 


at will and 
locked with a 
thumb catch. 


Two spring-clip 
terminals are at- 
tached to the free ends of the cord 
which can readily be snapped on the 
battery of an automobile. A_ 6-volt, 
2-cp. lamp is used which fits into one 
side of the case and is backed by a 
reflector. A guard protects the lamp 
when not in use. This guard, as 
shown in the drawing, may be used 


Punkah Boys 
of Indo China 
Operating 
Refrigerating 
Machine by 
Foot Power 
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to carry or hang up the lamp. With 
this neat illuminating device, motor- 
boats or cars may be examined with- 
out danger of igniting gasoline or 
other inflammable material. Besides 
other advantages winds are powerless 
against it, 


MOTOR HORN SCARES OFF 
BURGLARS 


A novel burglar alarm, constructed 
of wires, batteries and the electric horn 
from an automobile, proved effective in 
a recent instance. A Chicago motorist 


had suffered from the 
depredations of mid- 
night marauders in 
the garage where he 
kept his car, several 
blocks distant from 
his residence, On 
three different occa- 
sions thieves had 
broken into the build- 
ing and had removed 
from the car all the at- 
tachments that could 
readily be turned into 
cash, In order to cir- 
cumvent a possible 
fourth raid, the auto- 
mobile owner fitted up 
an alarm of the usual 
type, save that in place 
of a gong the horn was 


A Section of One of the Great Turbines Which will Drive the 
German Transatlantic Liner “ Imperator” 


THE TURBINES OF THE 
“IMPERATOR” 


The German transatlantic liner 
“Imperator,” the largest vessel yet 
launched, mention of which has ap- 
peared in this magazine from time to 
time, will be driven at a speed of at 
least 22% knots (25.90 miles an hour) 
by turbines. Because of their great 
size and relative delicacy, these tur- 
bines have attracted much attention. 
One of the immense rotors weighs 135 
tons, contains 50,000 blades, and is 
capable of developing 22,000 hp. The 
casing inclosing the rotors is 25 ft. long 
by 18 ft. wide, the propeller shafts are 
18-in. in diameter, and the four-bladed 
bronze propellers are 16 ft. in diameter. 


@Recent statistics show that New 
York City has 20 industries, each of 
which has an annual product valued at 
more than $20,000,000. 


utilized, and made con- 
nection with the door 
of the garage. The burglars soon there- 
after returned for another visit which 
proved to be their last. When the door 
was forced, the horn emitted such a 
piercing shriek that the whole neigh- 
berhood was awakened from slumber 
and a patrolman who happened to be 
near arrested the two robbers. 


$2,000 PRIZES FOR FLIGHT 
DURATION RECORDS 


The Aero Club of France has of- 
fered prizes totaling $2,000 for a dura- 
tion “Criterium,” open from Aug. 15 to 
Dec. 31, 1912, to be awarded to the 
aviator who makes the longest flight 
without landing. The present record 
stands at 11 hr., 1 min., and the holder, 
Georges Foury, has declared that he is 
ready to fly 16 hours, if necessary, to 
retain the prize. An interesting and 
only slightly speculative figure is se- 
cured by multiplying the greatest aero- 
plane speed yet accomplished, 105 
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miles an hour, by the longest duration 
in reasonable prospect of accomplish- 
ment. The product, 1,680 miles, be- 
comes the distance, then, that it will be 
possible to fly without a landing as 
soon as the fastest aeroplane yet made 
becomes capable of carrying as much 
fuei as any yet made. This prospect, 
which is anything but remote, since the 
two present records are held by fairly 
similar machines, will especially inter- 
est the crossing-the-Atlantic enthusi- 
asts, in that only a further addition of 
100 miles to the flight radius now 
definitely in reach will suffice to render 
the hoped-for result at least theoretic- 
ally attainable. 


A QUAINT RESIDENCE 


The pyramidal structure shown in 
the accompanying illustration is the 
home of a bachelor living northwest 
of Miami, Fla. It is constructed of 
concrete throughout. The top section 
is open and serves as a receptacle in 
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COPPER PONTOONS FOR 
HY DRO-AEROPLANE 


Copper-covered pontoons figure in 
the efforts of Earl Reid, the airman, to 


Concrete House of Queer Design 
which to catch rain water which passes 
down the pipe on the side of the build- 
ing to a cistern. 


Copper-Covered Aluminum Pontoons for 
ydro-Aeroplane 
establish records in a hydro-aeroplane, 
at the League Island navy yard, near 
Philadelphia. 

His former pontoons were of alum- 
inum and as it was impossible to solder 
this metal so as to exclude water, the 
pontoons soon became too heavy for 
fast work. He has now reduced the 
weight of the aluminum by drilling 
holes in it, after which the pontoons 
were sheathed with a copper coating 
one five-thousandth of an inch in thick- 
ness, With the new “skin,” friction 
has been considerably reduced. 


CENTRAL ARM RESTS FOR 
REAR AUTO SEATS 


The rear seat of a touring car of 
British make is now being provided 
with an ingenious central arm rest, de- 
signed to increase the comfort of the 
users in that it provides a rest for both 
arms, It cannot, of course, be used 
when the rear seat is occupied by more 
than two persons, for which reason it 
is so constructed as to be quickly and 
easily detachable. 


- 
“dew 
——— 


584 POPULAR MECHANICS 


GETTING THE TIRE 

OFF THE GROUND 
Two interesting methods of getting 
the pneumatic tire off the ground, so 
that it will not be subjected to wear 


An Automobile Wheel with Pneumatic Tire Placed 
between the Hub and the Wheel Rim 


and tear, yet will have the cushioning 
effect that makes such tires necessary, 
are shown in the accompanying draw- 
ings. One is a wheel within a wheel, 
the pneumatic tire being located be- 
tween the axle and 
the wheel rim. 
Plunger heads 
bear upon the 
pneumatic tire. 
The other draw- 
ing shows another 
inventor's idea of 
how the pneu- 
matic tire can be 
got off the. road 
and yet be a shock absorber. 


"WAY FOR THE WEATHER 
WIRELESS! 


Weather dispatches are now to have 
precedence over all commercial mes- 
sages flashed by wireless throughout 
the Atlantic. This is the first actual 
step toward the proposed international 
weather and storm bureau which was 


recommended by the recent weather 
congress in London at the instiga- 
tion of the American representatives. 
Heretofore weather and storm obser- 
vations, when relayed from one ship 
to another, were often delayed while 
commercial messages were being 
transmitted. Thus, by the time the 
observations reached Washington 
they were so old as to be practically 
valueless in the preparation of the 
weather and storm charts. Under the 
new arrangement emergency calls and 
messages of warning are the only ones 
which are to be given precedence over 
the weather and storm observations. 
Prof. Willis Moore, chief of the 
United States Weather Bureau, has re- 
cently pointed out an important fea- 
ture of the proposed ocean weather 
service, additional to weather-report- 
ing service by the regular transatlan- 
tic liners which was discussed in 
these pages in August. He believes 
that weather observations taken by 
tramp steamers sailing in those por- 
tions of the Atlantic not included in 
the paths followed by the steamers, 
which have set routes, will be of the 
greatest value when once the inter- 
national weather and storm bureau is 
put into operation. Such observations 
will make it possible to prepare storm 
and weather charts for the entire At- 
lantic and will enable the weather 
bureau officials both in this country 
and in Europe to follow the paths 
taken by storms which are not in line 
with the so-called “northern” and 
“southern” transatlantic passages. 


CA nine-word cablegram recently sent 
from New York to a Berlin electrical 
journal with the request to forward it 
around the world back to New York, 
reached its original sender after 161 
minutes, having passed 16 relay sta- 
tions and been treated all the time as 
an ordinary message. Eleven years 
ago, when the transpacific cable was 
opened, a telegram was sent around 
the world in 914 minutes, but every 
relay station was then prepared for its 
coming and immediate transmission. 
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Temporary Repair for Lead-Pipe 
Leaks 


While excavating on city work a 
great deal of inconvenience is often 
caused by puncturing the lead pipes 
with the picks used by the workmen. 
As a temporary repair I have driven 
a wood plug into the hole tightly and 
calked the lead around it with a blunt 
tool. A pipe repaired in this way will 
be watertight and will stand the ordi- 
nary city-water pressure.—Contrib- 
uted by N. W. Wickham, Norwalk, 
Ohio. 


Tool-Width Gauge for an Anvil 


A handy device for a_ blacksmith 
who has a number of different tool 
widths to forge and sharpen, such as 
rock drills and miners’ tools, is a 
width gauge for the anvil. Such a 
gauge can be easily made of metal, 5 
in, thick, 3 in. wide and as long as is 
necessary for the number of different 
widths. Notches are cut in the metal 
as shown in Fig. 1 for the different 
widths and then the metal is riveted to 
a U-shaped piece that fits over the 
soft part of the anvil. Its location for 
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The Width of a Red-Hot Tool may be Easily 
Determined When Slipped into the Gauge 


use is shown in Fig. 2. The gauge is 
easily slipped on and off the anvil.— 
Contributed by Thomas Bound, Roch- 
ester, N. Y. 


Preventing Tire Punctures from 
Glass with Chains 
The greatest annoyance the bicycle 


rider has to contend with is the small 
particles of glass which cannot be 


Particles of Glass are Removed from a Tire Casing 
by the Chain Before They Enter the Inner Tube 


seen and avoided but which are picked 
up on the tread of the tire and gradu- 
ally pounded through, as the wheel re- 
volves, causing a puncture. A careful 
examination will prove that glass 
rarely, if ever, punctures the tire the 
first time around, It is picked up on 
the tread and held and is gradually 
forced in as the wheel revolves. 

By attaching a piece of flat chain, 
such as used on the flush-water tank 
in bath rooms, to the front fork and 
rear frame in the manner shown in 
the sketch, so that it will lie flat on 
the tire, all small particles of glass will 
be pulled off as soon as they come in 
contact with the chain. 

I have used the chain for about six 
months without having suffered a 
puncture, and my tires are absolutely 
free from glass cuts, proving that the 
chain pulls the glass out, in fact, never 
gives it a chance to take hold. The 
chain does not wear the tire a particle 
and it affords me a great deal of pleas- 
ure to watch it pull off anything that 
may be picked up while riding the 
bicycle. It is equally efficient for mo- 
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torcycle and automobile tires. Care 
should be taken to have the chain rest 
immediately on top of the tire, so as 
to have it slide . freely —Contributed 
by Dr. Theodore F. Krey, Detroit, 
Mich, 


To Quickly Find the Circumfefence 
of Any Circle 


Mechanics often have need of ascer- 
taining the circumference of a circle 
quickly. There are several rules for 
finding these figures but most of them 


B 


The Triangle as It is Laid Out on the Circle to Obtain 

the Circumference Quickly 
require long and complicated calcula- 
tions in fractions and decimals, which 
many have not the time or knowledge 
to use. I have found the following rule 
a quick and easy way for solving this 
problem correctly. 

Lay out a circle having the desired 
diameter and place the corner of a 
square in the center and draw the lines 
AB, BC, and AC. Also draw the line 
DE, from center of line AC and at 
right angles to it, to the periphery of 
the circle. Three times the diameter 
of the circle with the length of the 
lixe DE added will give the desired 
circumference, as nearly correct as 
needed for practical purposes.—Con- 
tributed by R. Edwards, Portland, Ore. 


Repairing a Broken Carborundum 
Wheel 


A new carborundum wheel, 4 in. in 
diameter, had been broken and I re- 
paired it successfully as follows: The 
pieces were placed together and 
chucked in a lathe, and a circular 
groove, about in. deep and 2 in, in 


diameter, was cut in each side with 
an old file.. The parts were then bound 
together with a wire, and removed 
from the lathe. A ring of fireclay, a 
little larger in diameter than the 
grooves, was placed flat on a board 
and melted babbitt poured in to fill 
the grooves and surface. This formed 
a flange on each side. The wheel was 
then returned to the lathe, the flanges 
faced off to 4 in. in thickness and the 
hole bored out to the right size. When 
the wheel was placed on the arbor the 
nut was drawn up firmly. The frac- 
ture is almost invisible-—Contributed 
by Samuel Hughs, Berkeley, Cal. 


A Wire or Rope-Measuring Machine 


A simple and very convenient wire 
or rope-measuring machine may be 
made as shown in the accompanying 
illustration. The wire or rope to be 
measured passes over the top of 
the main wheel A and is guided by 
means of the two upright rollers at 
each end. One of the rollers at each 
end may be mounted upon an adjust- 
able base, which will afford a means of 
changing the distance between the roll 
ers to meet the requirement, depend- 
ing upon the diameter of the rope or 
wire being measured. It would, no 
doubt, be best to so arrange the ad- 
justable bases that the movable rollers 


The Wire or Rope Revolves the Wheel That Records 
the Turns, as It Passes through the Machine 


will be held against the others by a 
tension spring. 

A second wheel, B, is mounted on a 
handle, or lever, C, which is pivoted at 
one end, as shown in the sketch. This 
second wheel normally rests upon the 
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main wheel, A, but will rest upon the 
wire or rope being measured when it is 
in place on top of the main wheel. A 
small downward pressure should be 
exerted on the handle C when the 
wire or rope is being drawn along, in 
order that the main wheel always turn. 
This pressure can be easily supplied 
by a coil spring with one end attached 
to the handle C and the other end to 
the piece D. 

The shaft of the main wheel A is 
supported by the two pieces, E and F. 
On the face of one-of these pieces is 
mounted the gear train from an old 
electric meter. This gear train is me- 
chanically connected to the axis of the 
main wheel in such a way that the in- 
dicator on the right-hand dial moves 
over one small division when the main 
wheel rotates once. Now, if the cir- 
cumference of the main wheel has 
been made one foot, the readings on 
the dial will be in feet. The difference 
between the final reading of the dial 
and its reading when the measurement 
was started will be the length of the 
wire or rope measured. A small flange 
may be placed on each side of the main 
wheel which will aid in guiding the 
wire or rope. Such a device will be 
exceedingly useful and can be con- 
structed at a very small cost, 


Shade for Electric Sign Lights 


Electric lights used in signs can be 
made more effective if each globe is 
inclosed in a bright reflector sleeve. 
These reflectors can be readily made 
of nickelplated sheet metal, cut as 


Fic.t Fic.2 


The Shape to Cut the oe oe as It Appears 
When on the Globe 


shown in Fig. 1 and bent to inclose the 
globe as in Fig. 2. The reflected rays 
from the globe are concentrated in one 
direction.—Contributed by S. Yama- 
shita, Hoquiam, Wash, 


A Fountain Ruling Pen 
Having need for a straight-line rul- 
ing pen, | resorted to the use of a foun- 
tain pen and a paper clip as illustrated. 


The Paper Clip Attached to the Pen to Keep the Pen 

Point Away from the Ruler Edge 
The larger end of the clip was bent 
two turns around the barrel of the pen 
and the remainder of the clip bent to 
extend just beyond the end of the pen 
and then turned back as shown.—Con- 
tributed by E, C. Ramsey, Columbus, 
Ohio. 


To Remove a Stud 


A very effective way to remove a 
stud is shown in the accompanying 
sketch. Two nuts are turned onto the 
stud C; the wrench is 
placed on the nut A and 
turned to the left, the 
nut B locking A and 
keeping it from turning 
off. The stud may be 
turned in the opposite 
direction by applying 
the wrench on_ the 
nut B.—Contributed by 
Chas. T. Richards, Phil- 
adelphia, Pa. 


Protecting Switchboards When Drill- 
ing Them 

Switchboard makers using hand 
drills for making odd holes will avoid 
marring the finished surfaces of the 
slates by slipping a cork on the drill 
against the chuck, This will serve as 
a cushion when the drill breaks 
through the slate.—Contributed by 
Edward Miller, Rochester, N. Y. 
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A Furnace-Door Buffer 


In the accompanying illustration is 
shown a triangle hung on a rod that 
carries the furnace door on a boiler 


‘ILe Triangle Hung on the Hinge Pin Prevents the 
Door from Striking the Valve in the Pipe 


— 


front, and serves the purpose of keep- 
ing the door from swinging too far 
back. In our case, says a correspond- 
ent of Power, the drain pipe from the 
water column was run down a wall, 
but in the way of the door. The tri- 
angle was used to protect the pipe. 


Gauge for Grinding Threading Tools 


The usual method of holding a 
lathe threading tool in the hands while 
grinding it will not always result in 
getting the proper angle. The emery- 
wheel rest is of some assistance, but 
I find that the rest attachment shown 
in the sketch aids a beginner in grind- 
ing a perfect angle. The angle pieces 
A and B are each pivoted to the base 
C, which has a projection shown by 
the dotted line to fit over the edge 
of the rest. The pieces A and B have 
a slot cut as shown for adjustment. 
These slots are fitted with bolts pass- 


The Movable Parts 
may be Set to Hold 
the Tool for Grinding 
Any Angle Desired 


— 


ing through the base C. Thumbnuts 
are provided for making the adjust- 
ment quickly, 

Each edge of the parts A and B is 
turned up at right angles to form a 


surface for the tools being ground. 
The tool is placed as shown and the 
whole moved back and forth across 
the face of the emery wheel while 
it is turning. 

The thumbnuts and slots provide a 
way to set the tool for grinding any 
angle desired. The pieces may be set 
with the aid of the protractor.—Con- 
tributed by F. G. Marbach, Cleveland, 
Ohio, 


Grip on a Hammer Handle 


Before using a new hammer I have 
always found it to advantage to cut 
one or two inches off the end of the 
handle and then round it well to keep 
the wood from splitting. If the ham- 
mer is to be used on greasy work, it 
is a good plan to grind a groove ¥, in. 
deep for each finger on the under side 
of the handle, ThiS will make a grip 


Notches for the Fingers are Cut 

or Ground In on the Under Side 

of the Handle 
for holding the hammer firmly.—Con- 
tributed by J. H. Maysilles. Rochelle, 
Illinois. 


Cleaning Glass Gauges 


One way of cleaning out the iron 
rust and calcium deposit in the glass 
tubes of water gauges on steam boilers 
is to use the following compound: An 
ounce of common soda is mixed with 3 
or 4 oz, of vinegar and the glass tubes 
washed out with it. This compound is 
also good for removing flyspecks and 
grease spots from all glass articles. 
For grease it works better if a little 
salt be added to the solution. 

The ingredients are cheap and the 
mixture harmless. The vinegar and 
soda should be mixed in a_wide- 
mouthed jar, as otherwise the foaming 
will cause the solution to run over. As 
soon as the foaming ceases, the solu- 
tion may be placed in smaller bottles 
for future use——Contributed by Loren 
Ward, Des Moines, Iowa. 
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How to Make a Slide-Wire Bridge 
By A. E. ANDREWS 


The slide-wire bridge is a device for 
measuring the value of an unknown 
resistance in terms of a known resist- 
ance, The bridge in its simplest form is 
nothing else but a divided circuit, and 
its operation can be easily understood 
by studying the relation between the 
current through, and the drop in elec- 
trical pressure over, the various parts 
of a divided circuit. 

Two unequal resistances, AB and 
CD, are shown connected in parallel in 
Fig. 1, and this combination is then 
connected in series with the battery 
through the switch E. The drop in 
electrical pressure across the upper 
branch AB of the divided circuit is 
equal to the drop across the lower 
branch CD, when the switch E is 
closed, and this drop remains constant 
provided there is no change in the pres- 
sure supplied by the battery. The 
drop in pressure over a certain part of 
AB, say, of a resistance of one ohm, is 
not the same as the drop over a like 
portion of CD, because the current in 
the two branches is not the same, due 
to their being of unequal resistance. 

Assuming that the current passes 
through AB and CD in the direction 
indicated by the arrows in Fig. 1, 
then the right-hand end of the two 
branches will be at a lower pressure 
than the left-hand end, and any point 
on AB to the right of A, and any point 
on CD to the right of C will be at a 


on CD, as point G, can be found be- 
tween which and the point C there 
will also be a difference in pressure of 
two volts. The point G on CD can 
readily be found by connecting one 
terminal of a galvanometer to the 
point F and moving the other terminal 
along the branch CD until there is no 
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Diagram of Two Unequal Resistances Which are 
Connected in Series with a Battery 


deflection of the galvanometer needle 
when its circuit and the switch E are 
both closed. 

When there is no deflection of the 
galvanometer needle there is no cur- 
rent through it, and, hence, the two 
points F and G, to which it is con- 
nected, are at the same _ potential. 
These two points may be connected by 
an electrical conductor and there will 
be no flow of current in the conductor, 
nor will the current in any part of the 
circuit be disturbed by connecting 
the two points. When a balance of 
the galvanometer is thus obtained, the 
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Details of the Parts for the Construction of the Slide-Wire Bridge. The Parts may be Made of Brass 
or Copper Cut to the Dimensions Given 


lower pressure than the left-hand ends. 
If a point on the upper branch, such as 
F in Fig. 1, be selected, it will be 
lower in pressure than point A’ say, 
two volts, and a corresponding point 


drop in pressure over AF is equal to 
the drop over CG, and the drop over 
FB must therefore be equal to the drop 
over GD. The ratio between the drop 
over AF and FB is the, same as the 
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ratio between the drop over CG and 
GD. The current in both parts of the 
upper branch is the same, as there is 
no current through the galvanometer 
circuit, so that, as a result, the same re- 
lation exists between the two resist- 
ances AF and FB as exists between 
the drops over them. The same holds 
true for the lower branch, when there 
is no current through the galvanom- 
eter, and we can say the resistance 
AF is to the resistance FB as the re- 
sistance CG is to the resistance GD. 
This statement written in the form 
of an equation will appear as follows: 


AF CG 

FB GD 
or it may be written in the following 
form without changing its numerical 


value 
AF FB 


CG GD 

For example, if the resistance in CG 
is 4 ohms, the resistance in GD is 12 
ohms and the resistance in AF is 3 
ohms, when a balance is obtained, then 
the resistance in FB must be 9 ohms 
because it must bear the same relation 
to AF, as GD does to CG. This rela- 
tion of resistances required to give a 
balance of the galvanometer, makes it 
possible to measure an unknown re- 
sistance, such as FB, in terms of the 
resistance AF by moving the galva- 
nometer connection along the branch 
CD until a balance is obtained. After 
a balance has been obtained, the values 
of the three resistances AF, CG and 
GD can be substituted in either of the 
above equations, and the resistance of 
FB determined. 

In what is termed the “slide-wire 
bridge,” the resistances CG and GD 
are nothing more than a piece of wire 
stretched between two binding posts. 
The point G is a sliding contact ar- 
ranged so that it may be shifted from 
one end of the wire to the other. Now, 
if this wire be of uniform cross section, 
the same relation will exist between 
the resistances of various portions of 
it, as between the lengths of these re- 
spective portions. In the operation of 


the bridge, the relation between the re- 
sistances CG and GD is expressed in 
terms of the lengths of wire between 
the points C and G, and G and D. 
Hence in order to determine the value 
of the unknown resistance, such as 
FB, it is only necessary to know the 
value of the resistance AF. The re- 
sistances CG and GD are called the 
“ratio arms” of the bridge because the 
relation between them is the relation 
between the known resistance AF, 
which is called the “rheostat” of the 
bridge, and the unknown resistance 
FB. The ratio arms are usually de- 
signated by the letters A and B, the 
rheostat by the letter R, and the un- 
known resistance by the letter X. 

A simple slide-wire bridge may be 
constructed as follows: Procure a piece 
of well-seasoned hard wood that is to 
serve as a base for the bridge, 44 in. 
long, 6 in. wide and % in. thick. 
Dress both sides of this board with a 
smoothing plane, round off the corners 
on one side, and sandpaper it until per- 
fectly smooth. Then give the board at 
least three coats of shellac, allowing 
each coat ample time to dry. It would 
be best to rub the surface with a piece 
of very fine sandpaper after the first 
and second coats have thoroughly 
dried. If the wood used has an open 
grain, it should be given a coat of 
wood filler before being shellacked in 
order to give the best results. 

The electrical connections on the 
bridge should be of low resistance, so 
that they will introduce only a very 
small error in the measurements, and 
for this reason must be made of a ma- 
terial having a rather low resistance 
and should have a large cross section. 
Obtain a piece of brass or copper, ap- 
proximately 1 in. in thickness, 14 in. 
wide and about 48 in. long, also ten 
back-connected brass binding posts 
similar to the one shown in Fig. 2. 
Cut from the strip of brass or copper a 
piece 12 in. long. Drill three holes in 
this piece, one in each end and one in 
the center, as shown in Fig. 3, to be 
used in mounting three binding posts. 
Drill two other holes, A and B, to be 
used in mounting the strip on the 
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wooden base, which will be described 
later. Cut off two other pieces 13 in. 
long. File away part of one end of 
each of these pieces as shown in Fig. 
4. Drill a hole for a binding post in 


should now be soldered to the 314-in. 
pieces (Fig. 5), so as to form two 
right-angled pieces as shown by L and 
M in Fig. 9. These should now be 
mounted on the base by means of 
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WIRE 
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Fig 


The Parts as They are Attached to the Base with the Meter Stick and Slide Wire. Connections are Shown 
for Placing the Unknown Resistance in a Circuit with a Known Resistance to Obtain Its Value 


the end opposite the one filed, and 
drill two holes, C and D, in each piece 
to be used in mounting. Cut off two 
other pieces 314 in. long. File one end 
of each of these pieces as shown in 
Fig. 5, so that they will fit into the 
notch cut in the two pieces just 
finished. Drill a hole E in the end of 
each of these pieces, opposite the end 
in which the notch is cut, and tap it 
to take a small machine screw. Hole 
F is to be used in mounting the strip 
upon the base, and a binding post 
should be mounted at the hole G. Cut 
off two other pieces 34 in. long, and 
drill a hole in each of them as shown 
in Fig. 7. These holes should be large 
enough to allow the screws in hole E, 
Fig. 5, to pass through them. Now 
cut a very small groove with the cor- 
ner of a file, across the end of the 314- 
in. pieces on the upper side. The lo- 
cation of this groove is shown by the 
dotted line H, in Fig. 5. <A small 
groove should also be cut in the two 
small pieces, as shown by the dotted 
line in Fig. 7. 

Now obtain a good meter stick and 
mount it on the wooden base with sev- 
eral flat-headed brass screws, counter- 
sunk so that their heads are level with 
the surface of the stick. Take the two 
314-in. strips, or end connecting strips, 
and bend them at the dotted lines J, 
Fig. 5, forming two pieces similar to 
that shown in Fig. 6. The dimension 


K in Fig. 6 should be equal to the 


(Fig. 4) 


thickness of the meter stick. 
The two 13-in. pieces 


round-headed screws. as shown in Fig. 
9. The grooves H should be opposite 
the centers of the ends of the meter 
stick. Then mount the 12-in. or center 
connecting strip so that the gaps be- 
tween its ends and the ends of the 
corner strips are equal in length. 

The slide wire itself should be made 
from a piece of german silver or man- 
ganin wire, as the resistance of such a 
wire is greater than that of copper 
wire of equal dimensions and it will 
stand more mechanical abuse than the 
copper wire will. There will be re- 
quired about 42 in. of wire and it 
should be about No, 22 gauge without 
any insulation. The wire can be 
clamped in position on top of the 
meter stick, and the bridge is complete 
with the exception of a sliding con- 
tact for connecting the galvanometer 
to the slide wire. 

A very simple sliding contact can be 
made by mounting a piece of brass on 
a small wooden handle, the electrical 
connection to the piece of brass being 
made by means of a small binding post 
attached to it. The piece of brass 
should have its edge sharpened so that 
it will make contact with a definite 
point on the slide wire. The following 
description of how to build a simple 
contact may be of value to some read- 
ers. Cut out a round wooden handle 
similar to that shown in Fig. 8. Drill 
a ¥-in. hole through this handle 
lengthwise. Obtain a arg) of %4-in. 
round brass rod, about 144 in. longer 
than the handle. Mount a small bind- 
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ing post on one end of this brass rod, 
then shove the other end through the 
hole in the handle until the base of 
the binding post is even with the large 


A Bar for Railroad Work 


The rail bar shown in the sketch has 
been found to work effectively and to 
save much labor as well, says Railway 
Age Gazette. It is made in three types, 


The Three Types of Bars in Use on Rails, Showing 
Their Application in Each Case 


as shown. The bar at the left is used 
to force the rail into place against the 
spikes when renewing a rail. The 
form in the center is used to hold the 
rail to gauge where tie plates are being 
applied or where there are no spikes in 
the ties, while the one at the right is 
employed to draw the angle bars into 
position in order that the bolts may be 
easily applied. 


A Brace or Anchor for a Pole 


Many times I have been forced to 
use an anchor and wire to a guy pole 
on a slight curve. The extra work of 
putting in an anchor added some little 
expense to the setting of the pole. 
After trying different methods to elim- 


The Cross Plank 
is Securely At- 
tached to the 
Pole beneath the 
Surface of the 
Earth 


inate the extra cost, I finally succeeded 
by using the brace shown in the 


“sketch. 


end of the handle and fasten it in place, 
File the projecting end of the brass 
rod so that it is wedge-shaped, and the 
contact is complete. 


After digging the hole for the pole, a 
trench is dug across it to receive a 
board or plank. Two stakes are driven 
in the earth at the ends of the plank, 
and the plank is securely spiked to 
both stakes and to the pole. The earth 
is then tamped in solidly about the 
plank and pole. This simple anchor 
will stand considerable strain on the 
pole at the top. Such an anchor is 
very appropriate for fences, clothesline 
poles, telegraph and telephone poles.— 
Contributed by Harry Fritzinger, De- 
catur, Ind. 


Counterbalancing Rolling Doors 


The heavy doors of a carriage house, 
barn or garage may be so constructed 
that they will be practically self-open- 
ing when the latch is released. A 14- 
in, pliable rope is fastened to a staple 
driven into the top of the outer edge 


| 


The Weight as It a 


Vj is Attached to a an 
YY, Door to Counter- 


balance or Make It : 
Self-Opening 


of each door. The rope is then run 
parallel with the track to the point 
reached by the edge of the door when 
open. At this place a rectangular hole 
is cut in the wall and the rope run over 
two pulleys so arranged as to turn it 
in a downward course, as shown by 
the dotted lines in the sketch. 

The weights attached to the ends of 
the ropes may be just heavy enough 
to counterbalance the doors or they 
may be of such a weight that they will 
draw the doors open ‘when the latch is 
disengaged. 

When the doors are made self-open- 
ing they are closed by first drawing 
one door shut and fastening it with 
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a foot latch, whereupon the other door 
is drawn closed and both doors latched 
with the hand latch. The foot latch is 
then released. A line may be attached 
to the hand latch and the end extended 
to some place within the building or 
outside as desired, so that a pull on 
the rope will release the latch and al- 
low the door to open.—Contributed by 
J. G. Allshouse, Avonmore, Pa. 


Preserving Extra Door Keys 


It often happens that a key for a 
door is lost and if the extra key can- 
not be found a new one must be fitted 
which involves the removing and tak- 
ing apart of the lock. New locks are 
always supplied with two keys and if 
the extra keys for all doors are kept 
together no trouble will be experi- 
enced when a key is lost, but this is 
seldom the case. A still better way is 
to have a carpenter, when fitting the 
new door in its place, cut a small mor- 
tise or depression in the top edge of 
the door just large enough to hold the 
extra key. Put the key in this place 
and it can always be found when 
needed.—Contributed by Bert R. Libe, 
Platte, S. D. 


T-Square Clamp for a Drawing Board 


Where it is necessary to hold a 
T-square in one position on the draw- 
ing board for any length of time, the 
clip A, shown in the sketch, is a good 
device to clamp it perfectly horizon- 
tally across the board. The clamp con- 
sists of a piece of steel, 44 by %4 by 444 
in. The metal is bent into U-shape, 
with one leg longer than the other, and 
fitted with a screw and pin, as shown. 


The Shape of the Clamp and Its Application to a 
T-Square and Drawing Board 
The clamp is easily applied to the T- 
square.—Contributed by Egner Christ- 

ensen, Montrose, Iowa. 
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Pipe-Bending Rolls 
The pipe-bending device shown in 
the sketch is made as follows: The 
flat base plate is made of cast iron, 10 
in. wide by 18 in. long and 1% in. 
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The Cast-Iron Base Carries Two Rollers, One 
Stationary and the Other Adjustable 


thick. A slot, about 7% in. wide, is cut 
into the plate and recessed at the bot- 
tom so that a nut will slide in it. The 
roll-holding studs are made of 144-in. 
steel, turned down at one end to % 
in. to fit through the slot and also to 
screw into the plate and the nut 
respectively. The other end is filed 
square for turning with a wrench, 
The rollers are of cast iron, bored to 
a loose fit on the studs and turned 
concave on the surface to fit a 2-in. 
pipe. This size of rollers will bend 
pipe from 1 to 2 in. in diameter with- 
out kinking the metal. For pipe 
smaller than 1 in., another set of roll- 
ers must be made to fit a 1-in, pipe. 
The whole device can be fastened to a 
bench with large screws. The adjust- 
able roller makes it possible to bend 
pipes in many different curves.—Con- 
tributed by Geo. Hauley, Newburg, 


New York. 


Removing a Damaged Round-Head 
Screw 


When asked to remove a number of 
round-head screws from the timing- 
gear case of a motorcycle, I found that 
the slots in the screw heads were in 
bad shape, so much so that they could 
not be removed with a screwdriver. I 
filed two sides of each screw head flat 
so that the surfaces were parallel, and 
removed the screws with a pair of 
ptiers. 
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Line Holder for Bricklayers 


In building a wide chimney or man- 
tel a bricklayer attaches the string 
used for keeping the work straight to 


The Line Stretched Tightly between the Blocks 
Keeps Them in Place on the Bricks 
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nails that are pushed into the mortar 
betweén bricks. The _ illustration 
shows a very convenient way of hold- 
ing the string without nails. Two 
wood blocks are cut as shown and a 
hole, A, bored on an angle to receive 
the end of the string. A block is 
placed on each end of the string and 
fastened so as to draw the string 
tightly when in place on the work. 
The string B is held tightly when the 
blocks are slipped on the corner 
bricks.—Contributed by C. R. Poole, 
Los Angeles, Cal. 


A Multiple-Battery Box 


The main feature of this box is the 
connections on the cover. The box is 
of a size to hold four dry cells and 
when the cover is fastened down all 


shown in Fig, 1. These copper strips, 
when the cover parts are fastened to- 
gether, form connections which are at- 
tached in multiple as shown in Fig. 2. 
Each piece at the edge of the cover is 
connected to a strip of copper, cen- 
trally located on the board, as shown 
in Fig. 3.. 

When the cover is closed, the strips 
of copper (Fig. 1) come in contact 
with the U-shaped pieces fastened 
with screws to the box sides, as shown 
in Fig. 4. The binding post attached 
to the zinc of a cell is slipped into the 
U-shaped piece and fastened. The 
middle strip of copper on the cover 
(Fig. 3) comes in contact with the car- 
bon top of the cell. The complete box 
is shown in Fig. 5. 

The cells are easily fastened to the 
U-shaped pieces (Fig. 4), and when 
the cover of the box is closed, a com- 
plete circuit is formed with the bind- 
ing posts on top (Fig. 5) for connec- 
tion to the system where the battery 
is to be used.—Contributed by Edwin 
Marshall, Oak Park, Ill. 


Lustrous Black on Brass 


Dissolve freshly precipitated car- 
bonate of copper, while moist, in strong 
liquid ammonia, says Metal Industry, ° 
using so much of the copper salt that 
a small excess remains undissolved 
or, in other words, that the ammonia 
is saturated with copper. The method 
recommended for preparing the car- 
bonate of copper is to mix hot solu- 


The Connections are So Arranged on the Box Cover That When the Cells of Battery are in Place 
the Closing of the Cover will Form Connections to the Outside Binding Posts 


the cells are connected to the binding 
posts. Four strips of copper are at- 
tached to the skirt of the cover, as 


tions of equal parts of blue vitriol (sul- 
phate of copper) and sal soda (sodium 
carbonate), filtering off and washing 
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the precipitate. Dilute the solution of 
copper salts in ammonia with one- 
fourth its volume of water, add 1 oz. 
of black lead, and heat to about 100 
deg. F. To prepare the work, cut 
down on a hard wheel, wash out in a 
potash solution, and run through the 
solution described until the article be- 
comes black. 


Setting Lathe to Cut Standard Tapers 


On lathes not having the standard 
tapers marked in thousandths of an 
inch it is necessary to determine the 
correct position of the tool in reference 
to the piece cut. A quick way to de- 
termine this is to place a drill or sleeve 
having the desired taper in an end-re- 
versed position as shown, and caliper 


r ‘ 


A Piece Having the Desired Taper is Placed Against 
the Piece being Cut and Both Ends Calipered 
the two ends. The end having the 
largest measurement must be thrown 
nearer to the cutting edge. This 
should be done as soon as one full cut 
has been taken over the work.—Con- 
tributed by Jas. S. Frear, Sidney, New 

York. 


Soft Solder for Tightening Machine 
Parts 


It is not generally considered work- 
manlike to use soft solder in connection 
with machine parts, but an exception 
may be made in tightening up the parts 
of loose fixtures. For example, if the 
driving gear on the spindle of a lathe 
is so light that it does not afford a 
good support for the key, the gear, 
key and spindle may be tinned and 
heated sufficiently to melt the solder 
which sweats the parts solidly together 
and holds the gear firmly in its place. 
Such a job will last almost as long as 
the various parts and will save all the 
lost energy and wear that accompany 
loose, rattling machinery. 


Triangle for Drawing Threads 


A centerline is drawn on an ordinary 
triangle and a bar pivoted on the line 
at the lower edge. Two holes are 


The Location of the Bar 
for Drawing Left-Hand 


Threads on a Bolt Pa 


drilled on the upper part, 4 deg. on 
either side of the centerline. A pin 
is stuck through the bar and triangle 
to hold them together, and the posi- 
tion of the bar is changed according 
to whether right or left-hand threads 
are to be drawn.—Contributed by J. 
F. Tholl, Detroit, Mich. 


How to Examine the Interior of 
Open Walls 


A very simple and effective way 
of investigating the interior of an 
open wall or partition which would or- 
dinarily be inaccessible is shown in 
the accompanying illustration. This 
simple use of a smail piece of mirror, 
A, mounted on a specially constructed 


handle together with an ordinary 
——_. 
The Mirror, Set at an 
| \ Angle, Reflects the Light 
Upward and Makes 
\ ; ' Visible the Interior of 
the Wall 
\ 
! 


pocket flash lamp, B, is a great labor- 
saving device in inspecting electric 
wiring and plumbing. The mirror is 
introduced into a small opening, the 
lamp and the observer’s eye being in 
a position similar to that shown in the 
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sketch. The light from the lamp is 
reflected from the mirror upon the 
place to be illuminated and at the same 
time the image of the object or wall 
is reflected back to the eye. 


Truing up the Bore in Motorcycle 
Engines 
Most repairmen whose shop is not 
equipped with the proper tools, will 
find it a most difficult job to bore true 
a motorcycle cylinder that is worn a 
little out of round or has carbon or 


i 


Reboring by a Hand-Turning Grinding Head, 
: Temporarily Attached to the Cylinder 


sand scratches on the walls, causing 
a loss of: compression, 

It is very easy, however, to true up 
such cylinders with the use of a 
homemade grinding device as shown 
in the sketch, The device is constructed 
as follows. Procure a hardwood 
block, A, slightly larger than the out- 
side diameter of the fins on the cylin- 
der, and lay out the bolt holes of the 
head on the block. Drill the holes 
about 4 in. larger than the cylinder 
bolts. Drill a 14-in, hole in the center 
and with a chisel cut a square hole 
4-in, deep for the feed nut. Turn up 
a hardwood block, B, 2 in. thick, the 
exact size of the bore and drill a 14-in. 
hole through its center. Procure a 
piece of shafting, about 3 in. longer 
than the cylinder, also five %-in. 
square nuts and four bolts the size of 
the cylinder bolts, or a trifle smaller, 
and as long as the entire number of 
fins plus the thickness of the block A. 

The grinding block B is fastened to 


the end of the screw by means of two 
1-in, nuts. Fasten the block A to 
the cylinder as shown at E, and place 
the nut on the screw in the square hole 
cut in the center of the block A. 
Fasten the nut to the block with nails, 
A crank, D, is attached to the outer 
end of the screw with two nuts. 

Fine emery and oil are applied to the 
surface of the wood block B and cuts 
are taken by turning the screw back 
and forth in the cylinder. As the turn- 
ing proceeds, the oil-soaked block will 
swell slightly and become of suf- 
ficiently increased size to do the grind- 
ing. After two or three cuts are taken, 
rinse out well with gasoline —Con- 
tributed by Joe V. Romig, Allentown, 
Pennsylvania, 


Engraving on the Inside of Finger 
Rings 

The square graver, ground as shown 
in Fig. 1, is recommended by the au- 
thor of “The Art of Engraving,” as the 
correct tool for engraving the inside 
of rings. A represents the graver in 
its ordinary form, and B as ground 
for this purpose. The object of 
grinding a graver in this shape is, 
that when the graver is thrown out, 
or when it is curved around to the 
right or to the left to complete a 
loop, coming in contact with the edge 
of the ring will not mar it; and also 
so that it can get just as much nearer 
the completion of a loop in making 


The Shape to Grind Engraving Tools and the Manner 
of Holding the Rings While Doing the Work 
the curve to the right or the left as 
the amount that has been cut off from 
the sides. A graver ground in this 
shape can be used inside the average 
width of oval wedding rings to make 
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any loop or even to cross a T or make 
the bottom of an L. 

Students in the art of engraving 
often practice inside-of-ring work by 
placing the ring in a holder, which is 
furnished with some makes of engrav- 
ing blocks. Beginners should dis- 
pense with all such devices. Very few, 
if any, good engravers hold a ring in 
any other way than in their hand and 
on the sandbag pad when cutting it. 
At Fig. 2 are shown the pad, A; graver, 
B; ring, C, and block, D. The little 
block shown at D, a side view of which 
is shown at E, is made of soft wood 
about 1 in. long, and other proportions 
accordingly, with a semicircular open- 
ing in the top to admit light on the 
work. When engraving inside a ring 
with the aid of this block the operator 
would look in the direction the engrav- 
ing tool B, Fig. 2, points. The little 
block of wood is so near the size of the 
ring that the thumb and finger pressing 
down against the edge of it will also 
strike against the ring. The object of 
using this block is to hold the ring 
more securely by increasing the 
amount of friction on the pad. The 
graver is shown at B. It works, of 
course, in the opposite direction from 
the point of vision.. A little block of 
this description will suffice for holding 
any size ring, and a great many en- 
gravers find it helpful, but with a lit- 
tle practice little trouble will be ex- 
perienced in cutting the ring directly 
on the pad, holding it between the 
thumb and index finger of the left hand. 


A Paste to Use in Damp Places 


Use good wheat flour, dampen and 
beat smooth, then add boiling skimmed 
milk instead of boiling water, and stir 
into the flour. After the paste is cold, 
thin with water and strain it. This 
paste can be used with good results in 
damp places.—Contributed by Fred L. 
King, Islip, N. Y. 


GA fine brass-wire mesh placed over 
the air inlet of the carburetor and 
breather pipes, will keep out a large 
portion of the grit and dirt. 
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Flowing Chemicals by Suction 


It is sometimes both disagreeable 
and dangerous to use a pipette in the 
ordinary manner for the purpose of 
moving measured quantities of some 
solution from one 
container to an- 
other in the lab- 
oratory. 

Thesketch 
shows an appa- 
ratus by means of 
which the pipette 
may be filled at 
a safe distance 
from the fluid, to 
be sucked into 
the pipette, 
whether this fluid be of such a nature 
that it would cause injury if sucked 
into the mouth, or its fumes be dis- 
agreeable or noxious, The construc- 
tion and operation of the apparatus 
is self-explanatory. A valve or stop 
can be placed in or on the tube for 
regulation if desired, 


Glass Bottom for a Cake Pan 


Cut out the bottom in an ordinary 
pan, leaving about %4 in. of the metal 
around the edges, Cut a piece of glass 


the size of the 
bottom the 
a pan and_= grind 
the edges _to 
prevent cutting 
the hands, The 
glass bottom in 
the pan makes 


it easy to examine the cake while it is 
baking. After trying out this method, 
we found it much more satisfactory 
than the old way.—Contributed by W. 
Crane, Cleveland, O. 


To Remove Paint or Enamel From 
Metal 


For the removal of paint or enamel 
from large metal surfaces, for which 
work either the blowtorch or a special 
chemical lye is usually employed, un- 
less a sandblast is available, a method 
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is recommended by a German techni- 


cal magazine which is said to offer the 
advantage of always leaving the metal 


/p, Detail of the 
Paint Re- 
mover, Showing 
the Application of 
the Flame on the 
Scraper 


surface ‘uninjured and in suitable con- 
dition for a new coat of paint. It also 
is less messy than other processes ; de- 
velops no fumes, and may be carried 
on at any place in a factory and by 
unskilled workers. It consists simply 
in using a heated scraper. In the ac- 
companying illustration A represents 
the sheet-iron boxing; B, the scraper; 
C and D, the handles for operating the 
tool; E, a gas-flame jet; F, guide irons 
for holding the scraper; G, a screw and 
nut for adjusting the angle of the 
guide irons; H, a flexible tube to the 
gas supply. Holes are cut in the side 
for ventilation. 


A Homemade Bench Stop 


An easily operated stop for a work- 
bench is made as follows: The main 
piece A consists of a round piece of 


The Parts of the Stop and the Manner of 
Attaching Them to the Bench 


wood, 1 in, in diameter and 4 in. long, 
through the center of which passes a 


rod with a piece of saw blade riveted 
to the top end and a washer on the 
bottom. 

The part B is a %-in. bolt, 6 in. long, 
with a round piece of wood shaped as 
shown on the head end, and a thumb 
nut for the threads. Two holes are 
bored into the bench top to receive 
these parts. The illustration clearly 
shows how they are used.—Contributed 
by A. S. Thomas, Gordon, Ont. 


Finding the Contents of Concrete 
Walks 


The contents of concrete walks and 
the amount of cement, sand and gravel 
necessary to the cubic yard may be 
found by using the following rule: 
The width of the walk multiplied by 
its length, both measured in feet, 
equals the surface. The surface multi- 
plied by the depth in inches and di- 
vided by 12, gives the total contents in 
cubic feet. The number of cubic feet 
divided by 27, equals the cubic yards 
of material in the body of the walk. 

For example, find the surface and 
cubic contents of a walk 5 ft. wide, 100 
ft. long and 4 in. thick. 

5x100=500 sq ft. of surface. 

500 x 4=2000+12 = 16675 cu. ft. in the body of the walk. 

166% cu. ft. + 27 cu. ft. =617 cu. yd. in the body of 
the walk. 

The amount of the various materials 
may be ascertained by the following 
method. Add together the numbers 
indicating the proportions of the mate- 
rials to be used in the mixture, and di- 
vide 40 by this sum, The quotient will 
equal the number of 100-lb. bags of 
cement needed for each cubic yard. 
The number of sacks of cement multi- 
plied by the number of parts of sand 
and gravel will give the number of cu- 
bic feet of each per cubic yard. 

For example, the mixture is to be 1 
part cement, 2 parts sand and 4 parts 
gravel, The sum of these three is 7. 


40 + 7 = 5.71 bags of cement to each cu. yd. 

5.71 x 2, proportion of sand = 11.42 cu. it. of sand per 
cubic yard. 

5.71x 4, proportion of gravel = 22.84 cu. ft. of gravel 
per cu. yd. 


—Contributed by Geo. M. Petersen, 
Buffalo, N. Y. 
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Magnetized Tack Puller 


Magnetize the tack puller by rub- 
ing it on a horseshoe magnet, or by 
wrapping several turns of insulated 
wire around it to form a coil and at- 
tach a battery to the ends of the wire 
and allow the current to pass through 
the wire for several minutes. A mag- 
netized tack puller will hold the tack 
and prevent its being thrown from the 
board.—Contributed by Theo. A. Ober- 
hellmann, St. Louis, Mo, 


An Account Counter 


The total number of accounts in a 
banking business must be counted and 
tallied occasionally, as well as the 
number of 


checks, which is 

a_ tedious task. 
Kk The time of doing 
= this may be 
greatly reduced 


by using the little device shown in the 
sketch, Figures from one to one hun- 
dred were printed on a strip of paper 
by using the adding machine and the 
paper trimmed close to the figures. 
The strip was then pasted on the back 
of aruler, The ruler placed on an ac- 
count easily indicates the number of 
checks written.—Contributed by Mau- 
rice Baudier, New Orleans, La. 


A Wood-Screw Lock 


It is sometimes desired to so set a 
common wood screw that removing it 
is made very difficult if not impossible. 

4 One way of 
doing =this is 

to drill a small 
hole at an an- 
gle through the head and body of the 
screw as shown in the sketch and 
driving a brad through the hole and 
into the wood. If the hole in the 
screw head is countersunk to allow 
the head of the brad to sink flush 
with the bottom of the slot, it becomes 
practically an impossibility to remove 
the screw.—Contributed by R. F. 
Pohle, New Haven, Conn. 
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To Prevent a Spring from Slipping 


Quite often it is almost impossible 
to keep automobile springs, and es- 
pecially those on the front axle, from 
slipping on the 
axle, no matter 
how tightly the 
clamps are 
drawn, This can 
be overcome by 
cutting a piece of 
spring the same width as the automo- 
bile spring and just long enough to 
fit snugly between the clamps and 
fastening it in place with the same bolt 
that passes through the spring. 

The piece of spring rests against the 
clamps on either side and prevents the 
spring from shifting on the axle in 
case the clamps come loose. 


Protecting Sills from Rot 


While repairing a decayed sill 
under the porch of an old house I 
found a strip of asphalt roofing cover- 
ing the top of 
the sill for 
about 4 ft. The 
covered part of 
the sill was perfectly sound. When 
the new sill was in place, it was cov- 
ered with a strip of two-ply asphalt 
roofing as shown at A in the sketch. 

Any sill or part of a building that is 
exposed to dampness or located in a 
place where it is liable to rot can be 
effectively protected in this manner.— 
Contributed by Geo. Monson, Deposit, 
New York. 


A Tool-Check Ring 


An effective substitute for a key or 
tool-check ring can be made by select- 
ing a cotter of 
suitable size and 
spreading the 
parts until the 
two ends meet 
as shown in the 
sketch. This 


makes a strong 
ring. — Contrib- 
uted by A. Clifton, Chicago, Illinois. 
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Various Methods of Fitting Hinges 


The three types of hinges shown in 
Fig. 1 are those most commonly used. 
They may vary in size and details, but 
not very much in their proportions, 
says Building News. The shape of the 
butt-hinge adapts it for attachment to 
narrow edges of wood, as those of 
doors and box-covers. The length of 
its pivot or knuckle is greater than the 
extension of its flaps. 

In the back-flap hinge these propor- 
tions are reversed, the length of the 
knuckle being less than the measure- 
ment across the flaps. This type of 
hinge is used on broad surfaces, and 
chiefly for a rougher class of work than 
butts. 

The tee-hinge is used similarly, its 
extremely long extension serving as 
a brace and stiffener to a broad surface 
of comparatively thin wood. 

The butt-hinge, Fig. 2, is generally 
sunk into the wood, but not necessarily 
so. As far as hinging of the parts is 
concerned, the effect is the same, 
whether it be screwed on the outer 
surface, as in Fig. 3, or inside of the 
joint, as in Fig. 2, but a back-flap hinge 
is more suitably proportioned for such 
a position. 

When a butt-hinge is used, as in Fig. 
2, long screws can be inserted, and 
there is no risk of their tearing out, or 
of the wood breaking away. If it is 
attached as in Fig. 3, the screws are 
rather close to the edge, and the strain 
on the hinge tends to split the wood. 
For this reason a back-flap, or a tee- 
hinge, as in Fig, 4, is preferred for at- 
tachment to the outer surface. The 
former is occasionally sunk flush with 
the surface, but the latter never is, 
being simply adjusted in the required 
position and screwed on. 

The butt-hinge, used in Fig. 2, must 
be sunk, in order to make a close joint 
between the hinged parts, but when 
the hinge is placed as in Figs. 3 and 
4, its thickness does not interfere with 
the closeness of the edge joint, but 
only with the closeness of the broad 
surfaces, when they are folded back 
against each other. 


Generally it is easier and quicker to 
attach a hinge as in Fig. 3 than in Fig. 
2. The parts to be hinged simply have 
to be placed in position, with their 
edges in contact, and the hinges 
screwed on, care being taken to set 
their knuckles central over the joint. 
In many cases the parts can be laid 
flat on a bench while this is being done. 

If the hinges are to be sunk flush 
with the surface, they are laid in posi- 
tion, lines marked around them, and 
the recesses chiseled out to correspond 
with the thickness of the flaps. Then 
the hinges are inserted and fastened 
with screws. 

In attaching butt-hinges, as in Fig. 
2, the procedure is not quite so simple, 
for the parts can seldom be placed as 
conveniently. The hinges must be 
fitted to one of the parts first, and this 
held in position for attachment to the 
other. 

Hinges must be sunk to exactly the 
right depth or the joint will either be 
open, or it will bind and not close prop- 
erly. This latter defect is shown in Fig. 
5. The hinge shown is sunk too deeply, 
and the edges of the wood, at the 
knuckle, bind and prevent the farther 
edges from coming into contact. The 
joint might be closed completely by 
the use of force, but it would spring 
open again as soon as released. The 
remedy is to take the hinge off and re- 
place it with cardboard packing be- 
neath, or plane the wood down to,re- 
duce the depth of the hinge recesses. 

Another defect is shown in Fig 6. 
This hinge is sunk correctly, but is out 
of center. In the view showing this 
hinge open, the center line of the 
knuckle is to one side of the joint. 
The consequence is that the surfaces 
of the parts are not flush with each 
other when the hinge is closed. Butt- 
hinges attached correctly are shown in 
Figs. 7 and 8. In Fig. 8, the hinge is 
the full width of the wood, in Fig. 7 it 
is less, and the recesses are, conse- 
quently, not cut fully across. The 


neatest and most frequent method is 
shown in Fig, 7, but when the wood is 


Hinges and Their Application to Rox Covers, Cabinet Doors and House Doors. 
Defects and Their Remedies and Manner of Gauging 


thin the hinges sometimes have to cor- 
respond with it, as in Fig. 8. 

In other cases, where thin wood is 
hinged to a thicker piece, a combina- 
tion of methods is followed, one flap of 
the hinge extending the full thickness 
of the wood, and the other having 
wood extending beyond it. 

The flaps of a hinge have to be sunk 
slightly more than their thickness, in 
order that the wood may make a close 
joint when the hinge is closed. This is 
because the flaps are always made thin- 
ner than half the diameter of the 
knuckle. 

When a hinge is closed, with the 
flaps parallel, there is a space between 
them about equal to the thickness of 
one flap. This space must exist when 
the hinge is fitted, but the wood 
should form a close joint, as shown in 
Figs. 7 and 8. 


The correct depth for the recesses is 
marked on the wood with a gauge, 
which is set as in Fig, 9, to the center 
of the knuckle. When this has been 
gauged on the wood, the measurement 
in the other direction is taken, as in 
Fig. 10, from the outer edges of the 
flaps to the center of the knuckle. The 
length of the hinge is marked, as in 
Fig. 11, by laying it in position on the 
wood, 

When hinges are simply screwed 
onto the surfaces without being let in, 
no gauging or marking is necessary, 
except measuring with a rule to get the 
distances uniform. They are placed in 
position, screw holes bored with a 
bradawl and the screws inserted. 

Box covers are hinged as shown in 
Fig. 12, one flap of the hinge being on 
a narrow edge and the other on a broad 
surface. In this case also there is the 
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alternative of putting the hinges on 
the outside, instead of in the joint, but 
the latter is the neatest and the usual 
way. 

The hinges are put on the lid first, 
as in Fig. 13, and this is held in posi- 
tion, first for marking the lengths of 
the recesses in the box and finally for 
screwing on the hmges. It is better to 
complete the fitting of the hinges to the 
cover before marking their position on 
the body of the box, though the lines 
of thickness and width may be gauged 
on both simultaneously. 

Doors are treated in the same way, 
the hinges being put on the door first, 
which is then supported in position 
against the post for marking the height 


of the hinges and finally for screwing 
them on. The weight of the door is 
supported during these operations by 
wedging it up with pieces of wood be- 
neath. The door should be turned 
back as far as possible, so that the 
hinges are wide open, as in the upper 
views in Figs. 7 and 8. There is no 
difficulty in attaching it properly. 

When hanging house doors, an open 
joint is often allowed, so that the door 
will open reasonably wide, without 
binding against the molding of the 
doorway. The open joint is not made 
by screwing the hinges on the sur- 
face, but is procured by letting their 
knuckles stand out a little farther when 
the door is closed. 


Magnetic Test for Heat in Hardening Steel 


When hardening steel one must 
know the proper point at which to 
quench it to obtain the best results. 
Workmen who do this kind of work 
regularly, learn to gauge the point of 
quenching quite accurately, but for the 
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Detail of the Parts for the Construction of the 
Tilting Permanent Magnet 


amateur, steel hardening presents 
many difficulties. 

A very simple method by which 
anyone who wants to harden a few 
tools may obtain as good results as a 
professional mechanic, though, per- 
haps, it will take him a little more 
time, is by the use of a magnet. The 
temperature at which steel should be 
quenched to secure the maximum 
hardness is just above the point where 


the carbon in the steel changes from 
the free to the combined state. Curi- 
ously enough, at this same point steel 
becomes non-magnetic, and by taking 
advantage of this fact one can harden 
steel almost perfectly. The ordinary 
horseshoe magnet is not sensitive 
enough to show this change, but with 
the balanced magnet illustrated the 
point is clearly indicated. 

Tool steel is preferable for the mag- 
net, but any steel that will harden can 
be used. A piece of saw steel, or even 
an old file ground smooth, can be used. 
Anneal it and then saw and file to the 
shape shown in Fig. 1, and drill a +- 
in. hole for the pivot, being careful to 
get the hole perpendicular to the faces. 
Balance the magnet on a small nail 
placed through the hole. If it does not 
balance, take some metal off from the 
heavier end until it hangs exactly hor- 
izontal. If possible, grind the faces 
parallel and finish it all over. Harden 
by heating it to a medium red and then 
quench in water. The metal should be 
polished, as its movements may then 
be seen much better in the dim light 
of the forge. Magnetize the steel by 
touching it to one of the field poles of 
a running motor or generator, or wind 
several hundred turns of fine wire 
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around it, and pass a direct current 
through the coil thus formed. Only a 
moderate degree of magnetization is 
necessary, 

Make the support‘of brass, 1% in. 
square. Round up one end and square 
the other as shown in Fig. 2. Drill 
holes with a 4s-in. drill and then cut 
the slot. Tap the holes for a machine 
screw and ream or drill out the hole on 
one side of the slot to 4; in. Make a 
headless screw of ;;-in. brass rod, as 
shown in Fig. 3, cutting a thread on 
one end and slotting the other with a 
hacksaw. Leave it a little more than 
14 in, long, so that it can be filed up 
flush with the hanger when in place. 
Assemble these three parts as shown 
in Fig, 4 and see that the magnet is 
free to swing easily through its entire 
arc, 

A piece of ;';-in. iron rod, 18 in. long, 
is used for a handle. Threads are cut 
on one end so that it can be screwed 
into the upper part of the hanger. An 
old file handle is driven onto the other 
end of the rod. 

The work is heated to a dull red and 
the point A of the magnet, held by the 
handle, is applied to the heated part. 
If a chisel is to be hardened, it must, 
of course, be tested near the cutting 
edge where it is to be hardest. If the 
magnet sticks to the work, heat:a little 
more and try again. When the work 
gets to a medium red, it will be found 
that there is no attraction for the mag- 
net. This means that the hardening 
point has been reached and passed a 
little, so the work should immediately 
be plunged into brine, water or oil, ac- 
cording to the degree of hardness re- 
quired. If the steel is chipped a little, 
it will be found to have a very fine 
grain and is therefore very hard. This 
method, while not speedy, will produce 
good results, if care is taken to watch 
the actions of the magnet. 


@ Back pressure and overheating of an 
automobile engine is sometimes caused 
by dirty, soot-filled exhaust pipes. 


The cut-out gives temporary relief, 
but a thorough cleaning is the only 
permanent remedy. 
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How to Make a Large-Capacity 
Lubricator 


Owing to the huge capacity of a 
large air compressor, the ordinary 
hydrostatic pint lubricator was found 
inadequate without re- 
filling, says the Na- [7-2 
tional Engineer. 
Therefore, a novel ar- | 
rangement having a A 
large reservoir was 
made and used as 
shown in the sketch, E 

A piece of pipe, at A, 1 
for the oil reservoir is 1 { 
3 in. in diameter by 2 ee 
ft. long, with a cap 
screwed on both ends. H 
The parts B and 
C are fittings 
taken from the 


- original lubricator, The 


filling plug is at D, and E is the valve 
for drawing off the water when the 
reservoir A is empty of oil. An 
emergency valve is located at I. 
Glycerine and litharge paste were 
used successfully to make up the joints 
to prevent possible leaks, and after 
giving the outside a coat of japan var- 
nish it presented a neat appearance. 
To refill, the valves F and G must 
be closed, but when in operation they 
are open, and valve H is kept closed. 


Shade for an Electric Globe 


It is sometimes necessary to have 
a reflector or shade for an electric 
light, and where no reflector is at hand 
a very good substitute can be made by 
gluing tinfoil on one side of the globe 
as shown in the sketch, If that part 


The Tinfoil or Paint is Applied Directly to One 
Side of the Glass Globe 
of the globe which is covered with the 
tinfoil is painted instead, it will make 
a shade for the eyes when the light is 
used about a machine. 
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Grease Cup for Automobiles 


Lubrication by means of grease de- 
pends for its. efficiency upon the qual- 
ity of the grease and upon the use of 
a well-designed grease cup. The il- 
lustration here shown, from The Au- 
tomobile, is of a 
special form of 
grease cup that 
holds enough 
grease to make 
it worth while 
using a cup, and 
so made that, by 
means of a 
spring which 
presses against 
the supplementary cap, the grease is 
gently pressed down all the time. In 
addition to this spring, the cap proper 
may be screwed down from time to 
time, thus adding to the pressure ex- 
erted by the spring. A lock bolt is lo- 
cated at a convenient point, so con- 
trived that it does not have to be 
withdrawn when it is desired to screw 
down on the cap. It affords absolute 
security, preventing the cap from 
screwing off or down. This cup, al- 
though rather complicated, will effect 
quite a saving in that no sand will 
penetrate into the bearings, if it is 
used. 


JOURNAL 


Vise Guides for Filing Flat Surfaces 


When it is desired to file a perfectly 
flat surface in a vise, the attachment 
shown in the sketch will greatly assist 
the filer to that end. The device is 
made of a strip of iron, about 4 in. 
thick and 2 in. wide, and bent as 


Roller Attachment to Keep the Surface of the File 
on a Perfect Level 


shown, This is fitted with a suitable 
roller turned from wood and fitted 
with a steel axle to run freely be- 


POPULAR MECHANICS 


tween the arms, and the ends of the 
arms pivoted on pins set in the sides 
of the outer vise jaw. A metal stand- 
ard is attached to rest on the vise 
screw to keep the roller in position. 
The manner of using the file over the 
roller is obvious. 


Attachment for a Screwdriver 


The simple device shown in the cut 
will be found very useful in starting 
screws that are hard to reach with 
the hand. A piece of ™%4-in. round 
steel rod, about 3 in. in length, should 
be obtained. Saw a 1\4-in, slot in one 
end of this rod and a \%-in. slot in the 
other. This latter should be broad 
enough to allow two thicknesses of an 
ordinary alarm-clock spring to enter. 
Then le the sides of the piece, as 
shown in the sketch at AA, which will 
allow them to spring apart and clamp 
the screwdriver bit. Take two pieces 


of clock spring, about 144 in. long, and 
set them in the 4-in. slot with a little 
solder, then bend them as shown in 
the upper part of the sketch. These 
springs, when bent together, will catch 


The Screw-Holding Attachment Slips on the Blade of 
a Screwdriver for Starting a Screw 

and hold an ordinary screw. The de- 

vice will be sufficiently strong to drive 

a small machine or wood screw to the 

head, while for larger screws it may 

be used only for starting them. 


Casters on Wheelbarrow Rests 


Having considerable wheeling to do 
on a cement sidewalk, for almost one- 
quarter mile, I found that the task was 
greatly lightened by attaching a large 
caster on each post or handle rest. I 
could set the rests down on the side- 
walk and push the wheelbarrow along 
just as a four-wheeled cart.—Contrib- 
uted by W. A. Stamaman, Berlin, 
Canada. 
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Enlarging Photographs 
By A. E. SWOYER 


When the photographer wishes to 
make an enlarged print from a small 
negative, he arranges a suitable light 
and condensers back of the negative 
and by means of a lens projects the 
resultant image upon a sheet of sensi- 
tive paper. Owing to the comparative 
weakness of the light, however, it is 
necessary either to use bromide paper 
or some of the faster brands of de- 
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veloping-out paper. If a more artistic 
medium is desired, a glass positive 
must first be made and enlarged to 
produce a negative from which the 
final prints will be made by contact. 
This process is somewhat clumsy and 
expensive, for if any retouching or 
doctoring is to be done, it must be 
upon a glass surface, either that of the 
two negatives or of the intermediate 
positive. As all of this work is done 


by transmitted light, there is the loss 
of fine detail common to all enlarge- 
ments, 

The difficulties incident to this proc- 
ess may be done away with by the 
use of a modification of the popular 
post-card projector; the alteration con- 


sisting simply in the substitution of a 
better lens for the cheap plate glass 
with which such instruments are usu- 
ally fitted. 

A contact print, preferably on glossy 
paper, ferrotyped, is made from the 
original negative by contact in the 
usual way; this is then placed in the 
modified projector and the image 
thrown upon a sensitive plate of the 
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An Ordinary Post-Card Projector Used Back of a Camera to Illuminate a Photograph Which is 
Enlarged on a Plate to Make a Negative Instead of a Print 


desired size. After a brief exposure, 
development will show an enlarged 
negative having every quality of the 
original, 

The advantages of this process are 
obvious, In the first place, the com- 
parative cheapness of the apparatus is 
a factor; in the second, the intermedi- 
ate glass positive is eliminated, the 
print which is substituted for it pro- 
viding a much better medium for re- 
touching, faking or printing in. 
Transparent water colors in the less 
actinic shades may be used upon this 
print to control the final result, and if 
spoiled, it may be replaced at a negli- 
gible cost. 

At first glance, it would appear as if 
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this method were simply a form of 
photographic copying; it is, in fact, the 
reverse. For in copying any object 
with a camera, the sensitive medium is 
behind the lens and the object to be 
copied is in front, and the size of the 
copy is therefore limited both by that 
of the camera and by its bellows draw. 
In the reflection process, the object to 
be copied is back of the lens and the 
sensitive medium is in front; as large a 
copy can be made with a small camera 
as with an eight by ten. It is really 
more convenient to work with a short- 
focus lens and a camera of limited bel- 


lows extension; the nearer the lens is 
to the back of the camera the larger 
will be the projected image. 

The diagram (Fig. 1) shows that the 
size of the object to be enlarged does 
not depend upon the focal length of 
the lens used, as in ordinary enlarging, 
but simply upon the size of the open- 
ing in the front of the projector. The 
dotted lines are drawn from the edges 
of the card to be projected through the 
lens. Figure 2 is a sketch of a projec- 
tor with the lens tube removed, so that 
it may be used with a camera as shown 
in Fig. 3. 


Homemade Screen-Door Spring 


A screen or storm-door spring can 
be easily made of spring-steel wire. 
The wire is bent 
to the _ shape 
shown inthe 
sketch and two 
turns given to 
the coil as shown 
at A. The ends 
of the wire are 
fastened to the 
casing and door 
with staples. 
Two or three of 
these springs 
can be attached to one door where it 
is necessary to have more strength.— 
Contributed by Wm. _ Rosenberg, 
Watertown, Mass. 


A Surprise Water Bottle 


The performer produces a_ bottle 
and gives it with a glass to anyone in 
the audience, asking the person se- 
lected to take a drink of a very 
delicious concoction. When the per- 
son attempts to pour out the solution 
it is found to be frozen. 

To perform this trick, the fluid must 
be previously made with a saturated 
solution of sulphate of soda and hot 
water, Fill a clean white bottle with 
the solution, taking care to cork the 
bottle while the liquid is hot. The 
liquid remains in a fluid state as long 


as the bottle is corked. When the 
bottle is shown, it appears to contain 
a liquid, and in handing it to a person 
the performer must be careful to take 
out the cork in time to allow it to 
solidify. In order to gain the proper 
time, pretend to be looking for a glass, 
make some remark about a sudden 
chill or feel the hand holding the bottle 
and say it is very cold. In the mean- 
time, the air acting upon the solution 
has caused it to become fixed and im- 
movable, and when the person at- 
tempts to pour it out, he finds it is 
impossible. 


A Graduate Holder 


A simple and easily constructed 
graduate holder in the form of a 
bracket placed in the corner of a dark 
room is shown in the sketch. The 
bracket not only holds the graduates 
securely, but allows them to drain per- 
fectly and prevents dust settling on 


The Graduate Holder is Permanently Fastened in a 
Corner of the Dark Room 

the inside, as they are suspended by 

the base. Holes of different size are 

cut in the board to accommodate large, 

medium and small graduates. 
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An Alarm for a Sleepwalker 


A little girl in our family would 
walk in her sleep and it caused us no 
little worry lest she might leave the 
house without our knowing it. Il 
therefore rigged up an alarm device to 
ring a bell should she leave the room. 
The device consisted of a bell and 
battery in a circuit, and a switch 
which was attached to one door cas- 
ing. A string was stretched across 
the doorway and attached to the 
switch lever in such a manner as to 
pull it closed when the string was 
pushed through the doorway opening. 
—Contributed by J. Woodburn, To- 


ronto, Canada. 


A Kraut and Root Grinder 


The grinder is intended mainly for 
chopping cabbage when making sauer- 
kraut, but it is also of much service in 
grinding vegetables and roots to be 
cooked for poultry. 

The base A is made of a plank, at 
least 1 ft. wide and 4 ft. long, with a 
91% by 914-in. hole cut in the center. 
The grinding part, or cylinder, is 
made of wood, 3 in. in diameter and 9 
in. long, with 8-penny nails, spaced ;'; 
in. apart, driven partly into it and then 
cut off so as to leave 14 in. projecting. 
The cylinder is turned by means of a 
crank attached to the end of the shaft. 

A hopper, B, is constructed, 4 by 914 
in, inside measurement at the bottom, 
and as large as necessary at the top. 
A space is provided at the bottom as 
shown to receive the concave C, which 
consists of a 1-in. board, 3 to 4 in. wide 
and 9 in. long, with nails driven in and 
cut off as described for the cylinder. 

The hopper is securely fastened on 
top of the baseboard and over the 
cylinder. The concave is slipped into 
place and held with wedges or by driv- 
ing two nails in just far enough to 
fasten it temporarily. The concave 
can be adjusted for grinding the dif- 
ferent vegetable products, or replaced 
at any time with a new one. 

The ends of the base are supported 
on boxes, or legs may be provided if 


desired. When grinding cabbage, cut 
the heads into quarters and remove 
the hearts. Press the cabbage on the 


The Grinder will Easily Reduce Cabbage Heads 
to Bits Suitable for Sauerkraut 
cylinder and turn the crank. Fine bits 
of cabbage, suitable for sauerkraut, 
will be the result—Contributed by J. 

G. Allshouse, Avonmore, Pa. 


Opening for Air at the Top of a Shade 


Procure an extra long shade and cut 
two openings in the end to be used at 
the top. The openings may be cut 
square or ornamental as desired, leav- 
ing a strip at each side and one in the 
center. These strips are reinforced by 
gluing on some of the same material 
as the shade or pieces of tape. 

A shade made in this manner per- 


When the Shade is Pulled Down the Openings Coincide 
with the Opening over the Upper Sash 

mits the air to enter the room un- 

hindered when the top sash is lowered 

and at the same time obstructs the 

view of passers-by.—Contributed by 

Warren E. Crane, Cleveland, O, 
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A Homemade Wet Battery 


Procure a large water bottle and 
have a glass cutter cut the top off so 
that the lower portion will form a jar 
about 8% in. 
high. Next ob- 
tain two pieces 
of carbon, about 
8 in, long, 4 in. 
wide and 4 in. 
thick. Melt up 
some old scrap 
zinc and mold a 
piece having 
the same di- 
mensions as the 
pieces of car- 
bon, The mold 
for casting the 
zinc may be 
made by _ nail- 
ing some '4-in. strips of wood on a 
piece of dry board, forming a shallow 
box, 4 in, wide and 8 in. long. Re- 
move all the impurities from the sur- 
face of the zinc when it is melted, 
with a metal spoon or piece of tin. 
Before filling the mold with the metal, 
place a piece of No. 14 gauge bare 
copper wire through a small hole in 
one of the end pieces forming the 
mold, and allow it to project several 
inches inside, and make sure the mold 
is perfectly level. The zinc will run 
around the end of the wire, which is to 
afford a means of connecting the zinc 
plate to one of the binding posts form- 
ing the terminals of the cell. 

Cut from some hard wood four 
pieces a little longer than the outside 
diameter of the glass jar, two of them 
4, by \% in., and two, % by % in. Drill 
a \%-in. hole in each end of all four 
pieces, the holes being perpendicular 
to the 4-in. dimension in each case, 
and about *% in. from the end. Boil 
all the pieces for several minutes in 
paraffin and stand them up on end 
to drain. Procure two %%-in. brass 
bolts, 34% in. long, which are to be 
used in clamping the elements of the 
cell together. The two smaller pieces 


of wood should be placed on each side 
of one end of the zinc, then the carbon 


pieces and the larger pieces of wood 
outside the carbon pieces. The carbon 
plates should be connected together 
and then connected to a binding post 
which forms the positive terminal of 
the cell. If unable to obtain pieces of 
carbon of the required dimensions, a 
number of ordinary electric-light car- 
bons may be used. Get about ten 
\4-in, carbons, without the copper coat- 
ing, if possible; if not, file all the cop- 
per off. Cut these carbons off, forming 
8-in. lengths. File the top ends of the 
carbons flat and so that they all be- 
come equal in thickness, and clamp 
them in place by means of the brass 
bolts. If rods are used, they should all 
be connected together by means of a 
piece of copper wire and then to a 
binding post. 

The plates may now be hung in the 
jar, the wooden pieces resting on the 
top of the jar and acting as a support. 
The solution for this cell is made by 
dissolving 1% lb. of potassium bichro- 
mate in % gal. of water, and then 
adding very slowly 1% lb. of strong 
sulphuric acid. More or less solution 
may be made by using the proper pro- 
portion of, each ingredient. 

This cell will have a voltage of two 
volts, a rather low internal resistance, 
and will be capable of delivering a 
large current. If it should begin to 
show signs of exhaustion, a little more 
acid may be added. 

A chemical action goes on in this 
cell regardless of whether it supplies 
current to an external circuit or not, 
and for this reason the elements should 
be removed from the colution and 
hung directly over the jar when the 
cell is not in use. A simple device for 
this purpose may be constructed as 
shown. A cord may be passed through 
the opening in the crossbar at the top 
and its lower end attached to the elc- 
ments. When the elements are drawn 
out of the solution, the upper end of 
the cord may be fastened in some man- 
ner. This frame can, of course, be 
made longer, so it will accommodate 
a number of cells. 
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Hulling Walnuts 


When gathering my winter supply 
of walnuts, I found that they could not 
be hulled readily by hand. Not know- 
ing of any machine designed for the 
purpose, I tried running them through 
a corn sheller and found it to do the 
work nicely. The sheller not only 
hulled them, but separated the nuts 
from the hulls, the nuts being carried 
out through the cob opening and the 
hulls dropping through the grain 
spout.—Contributed by Irl R. Hicks, 
Hallsville, Mo. 


How to Make a Small Vise Screw 


Procure an ordinary lag screw, as 
shown in Fig. 1, cut off the pointed end 
and file the threads into the shape 


Fig.2 


A Vise Screw Formed of an Ordinary Lag Screw, the 
Threads being Made Square and a Handle Attached 


shown in Fig. 2. A _ hole is drilled 
through the head and a handle put in, 
as shown in Fig. 3. This makes a good 
substitute screw when the original 
screw for a small vise is broken.—Con- 
tributed by James M. Kane, Doyles- 
town, Pa. 


A Medicine-Spoon Holder 


When a dropper is not at hand it is 
difficult to drop medicine in a spoon 
while holding it, and the shape of the 
spoon will not permit its being set 
down, A shoe horn used as shown in 


A Shoe Horn 
is the Right Shape 
to Hold the Spoon 
Right Side Up and Level 


the sketch will hold the spoon right 
side up and in a position to hold the 
liquid.—Contributed by Maurice Bau- 
dier, New Orleans, La. 


Knife Holder on a Frying Pan 


Instead of laying a knife on the 
stove or carrying it to a table or else- 
where while frying anything in a pan, 


The Shape of the Clip and Manner of Attaching It 
to a Frying Pan 

make a clip to fit the edge of the pan 
for holding the knife when it is not in 
use. The clip is easily made of brass 
wire and when attached to a frying 
pan it will save many steps.—Con- 
tributed by John C. Harlacker, Jr., 
Cumberland, B. C. 


A Broom for Sweeping Out Corners 
in Steps 


Sweeping the corners of steps is one 
of the greatest difficulties of the house- 
wife, or others who have 
a number of stairs to 
sweep. I have made 
this task easy in a very 
simple manner. I se- 
cured a used broom, the 
longer and newer the 
better, and cut the 
straws off diagonally 
across the sweeping 
edge. The pointed part 
will easily clean out the 
corners in steps or in a room.—Con- 
tributed by W. A. Stamaman, Berlin, 
Ontario. 


Removing a Cork from a Bottle 


A cork that has been pushed into a 
bottle accidentally or otherwise can 
be easily removed in the following 
manner: Tie several knots in one end 
of a string to form a large cluster and 
drop it into the bottle, holding on to 
the other end of the string. Turn the 
bottle over so that the cork will fall 
to the opening in the neck, then pull on 
the string. The cluster formed by the 


knots at the end of the string will 
easily draw out the cork.—Contributed 
by Frank Hart, Chicago, Ill. 
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Bearings for Model Work 


For experimental work I use hang- 
ers or bearings made of sheet brass or 
copper, bent at right angles for strength 


oyB 


Sheet-Copper Support 
with a Base and a 
Shaft Bearing Soldered 
\ to the Ends 


and capped with a box. The main part 
of the bearing A is shaped as shown, 
and the box B consists of a small piece 
cut from a brass rod and drilled for 
the size of the shaft. The box is 
soldered to the top end of A and the 
base C to the bottom end. When a 
large metal base is used for a certain 
model, the part A is attached directly 
to that base and the part C need not 
be used. 

The bearings can be made in differ- 
ent heights, each of which will de- 
mand a corresponding size and thick- 
ness of the parts. Sheet brass or cop- 
per, ss in. thick, is about right for a 
bearing 3 in. high.—Contributed by 
W. E. Day, Pittsfield, Mass. 


Holding the Tongue of a Shoe in 
Place 


The tongue in a shoe will often slip 
down or over to one side or the other 
and expose the 


hose. To overcome 


The Hook on the Tongue of the Shoe and Manner of 
Lacing to Hold the Tongue 

this and have the tongue fit snugly in 

the right place, fasten a common lace 

clasp or hook near the top of the 
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tongue, as shown in the illustration, 
so that in lacing the shoe the laces are 
passed under the hook to hold the 
tongue in place. 


A Photo Vignetter 


Procure a piece of heavy wire, one 
that is fairly stiff, says Camera Craft, 
and a pair of pliers and bend the wire 
with the pliers as shown in the illus- 
tration. After the loop is made to fit 
around the lens barrel the wire is bent 
at right angles at a point 6 in. below 
the circle. At a distance of 8 in, on 
the extending part of the wire it is 
bent as shown to form a clip for hold- 
ing a sheet of cardboard. 

The cardboard should be about 7 in. 
wide and of dark color, with one edge 
cut semicircular and notched. The 


* The Arm for Holding 
the Vignette Cardboard is 
Made of a Heavy Piece of Wire 


size of the wire and the other measure- 
ments will depend upon the size and 
focal length of the lens. If a heavy 
vignetting card is required, it may be 
necessary to make the portion that en- 
circles the lens double in length, bend- 
ing it back upon itself to secure a 
firmer hold. This is a cheap and effi- 
cient vignetter that anyone can make 
in a few moments of spare time. 


Pocket for the Inside of a Book Cover 


Students or anyone wishing to re- 
tain notes on a subject will find it quite 
handy to have a large envelope pasted 
in the back of each textbook. Instead 
of having notes all through the book, 
they can be arranged in order and 
slipped into the envelope. If the book 
is accidentally dropped, the notes will 
not be lost.—Contributed by Harold 
Mynning, Chicago, Ill. 
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How to Make an Electric Furnace 


A small electric furnace that will be 
very serviceable in a laboratory may 
be made as follows: 

First procure a small clay flowerpot, 
about 4 in, in diameter at the bottom, 
and also a small clay crucible, about 2 
in. in diameter at the bottom and at 
least 1 in. less in height than the 
flowerpot, and having as nearly as pos- 
sible the same slope to its sides as the 
pot. Now obtain a small quantity of 
asbestos compound and pack it around 
the small crucible inside the flower- 
pot. Make sure the crucible is in the 
exact center of the flowerpot and that 
their tops are even with each other. 
Assuming that ordinary electric-light 
carbons are to be used, which are 
about 1% in. in diameter, drill two 5- 
in, holes, exactly opposite each other, 
through the walls of the flowerpot and 
asbestos compound so that they enter 
the crucible about 34 in, above its bot- 
tom on the inside. A suitable lid for 
the furnace may be made from 1-in. 
sheet asbestos and should be large 
enough to cover the top of the flower- 
pot. 

The feeds and supports for the car- 
bon electrodes are constructed as fol- 
lows: Procure two pieces of 4-in. 
brass, 1 in, wide and 9 in. long, Cut a 
1y-in. groove lengthwise in the center 
of these pieces to within 1% in. of 
each end, as shown in Fig, 1. Drill 
four 4%-in, holes, AA, in each piece, a 


two %-in. rods, 1074 in. long. Turn 
one end of each down to a ;*-in, diame- 
ter for a distance of % in. From that 
point thread the same end of the rods 
for a distance of 6 in. Drill a ,-in. 
hole in each end of the rods a little less 
than 4 in. from the ends. The dimen- 
sions of the rods are given in Fig. 2. 
Two small rubber or wooden handles, 
similar to the one shown in Fig. 3, 
should now be made and fastened to 
the large ends of the rods by means of 
7g-in, steel pins. Obtain two pieces of 
brass of approximately the following 
dimensions: 1 in, by 1 in, by 3 in. Drill 
four holes in each of these pieces as 
shown in Fig. 4. The hole H should be 
just large enough to allow the carbon 
to enter, or about 1% in. in diameter. 
The hole G should be tapped to take 
a %-in. machine screw, the hole F 
should be threaded so that the threaded 
rods will enter, and a small binding 
post should be mounted on a lug fas- 
tened in the hole J. Cut away one end 
of this piece as shown in Fig. 4 until it 
is a little less than 14 in. in thickness, 
or so it will enter the grooves cut in 
the brass strips. 

The parts of the furnace are now 
ready to assemble, which may be done 
as follows: Procure a piece of well 
seasoned board, hard wood if possible, 
about 1 in, thick, 8 in. wide and per- 
haps 20 in, long. Cover one side of 
this board and the edges with some &- 


%4-in. hole, B, in one end and a ;%;-in. in. sheet asbestos. Now place the 
Fic.t 
me 


Details of the Base, Rod and Handle for Each Carbon Feed, Which is Attached to the 
Large Base on One Side of the Furnace 


hole, C, in the other end. Now bend 
the ends up at right angles to the re- 
mainder of the piece along the dotted 
lines shown at D and E. Next obtain 


flowerpot in the exact center and then 
mount the grooved brass strips one on 
either side of it with the longest di- 
mension parallel to the longest dimen- 
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sion of the board and the inside end 
about 1 in. from the side of the pot. 
The end with the ;-in. holes should 
be next to the pot. Assemble the 
parts of the carbon feeds and then cut 
out some circular disks of asbestos to 
place under the flowerpot so as to 
raise it to such a position 
that the holes in its sides 
will be on a line with the 
carbon rods. Three long 
screws should now be 
placed in the board, form- 
ing the base, in such a 
position as to hold the 
flowerpot always in place. 
This completes the fur- 
nace proper, which is 

Fic.4 shown in Fig. 5. The 

furnace can now be put 
into operation provided there is a suit- 
able current rheostat to connect in se- 
ries with the carbon arc to prevent an 
excessive current being taken from the 
line. If such a rheostat is not avail- 
able, a serviceable one may be made as 
follows: 

Obtain two pieces of ;-in. sheet 
iron, 6 by 6 in., that are to form the 
end plates. Cut off the corners of one 
piece so as to form an octagon and 
drill a number of %-in. and 4-in. holes 
in it, as shown in Fig. 6. Bend the 
corners of the other piece down along 
the dotted lines marked L, Fig. 7, and 
then make a second bend in each cor- 
ner along the dotted lines K, so that 
the outermost portion of the corner is 
parallel to the main portion of the 
piece. Drill a number of 
1%-in, holes in this piece as 
indicated. A 3-in. opening 
should be cut in the center 
of this piece to 


give access to the interior of the com- 
pleted rheostat. Now obtain eight *- 
in. iron rods, 10 in. long. Drill and 
tap each end of these rods to accom- 
modate a 4g-in. machine screw. Wrap 
several layers of thin sheet asbestos 
around each rod and tie it in place 
with some thread. These rods should 
now be fastened between the end 
plates by means of a number of 
iron machine screws. Mount four 
back-connected binding posts on the 
plate shown in Fig. 6, making sure 
they are insulated from the plate by 
means of suitable bushings and 
washers. 

Procure a small quantity of No. 
14 gauge iron wire. Fasten one end 
of the wire under the head of the screw 
holding one of the binding posts in 
place and then wind it around the rods 


° 

! 
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Detail of the Upper and Lower End Plates That 
are Used in Making a Rheostat 


about 20 times, making the distance 
between the turns equal to the diam- 
eter of the wire. After winding on the 
20 turns, attach a short piece of wire 
to the main wire and fasten the free 
end of the short piece to one of 
the other binding posts. 
Wind on 20 more turns, and 
make another connection to 
the third binding post, 
then complete the 


Fig.5 


The Furnace Consists of a Flowerpot in Which a Crucible is Set, and on Either Side 
the Carbon Holders are Fastened to the Base 
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winding and attach the end to the 
remaining binding post. Different 
amounts of this resistance can now be 
connected in series with the are by 
changing the connections from one 
binding post to another. The rheostat 


Cleaning Brass Articles 


Embossed or undercut brass work 
may be easily cleaned by boiling the 
pieces in a strong solution of caustic 
soda or lye, and then immersing them 
in a mixture of hydrochloric acid, 6 
parts; water, 2 parts, and nitric acid, 1 
part, until they become covered with a 
dark deposit. Take them from the 
solution and remove the black sub- 
stance with a fine scratch brush. After 
cleaned in this manner, rinse in hot 
water and dry in hot sawdust. 

A fine orange-yellow tinge may be 
given to the brass by substituting an 
equivalent weight of powdered alum 
for the nitric acid in the solution.— 
Contributed by Mrs. Richard F. Pohle, 
E. Lynn, Mass. 


A Whetting Block 


A handy tool gauge for sharpening 
the various tools about the household 
is made of a block of wood with the 
sides of one end cut sloping in different 
degrees so that each will serve to se- 
cure the proper slant of the cutting 
edge on a certain tool. 

The block of wood with the corners 
cut is shown in Fig. 1, and the man- 


Fig.2 


The Sloping Edges on the Block of Wood and 
the Manner of Whetting a Chisel 


Fic.t 


ner of whetting a chisel is shown in 
Fig. 2.—Contributed by Will Parker, 
Wibaux, Mont. 


GA cardboard cut the same size as a 
page and fastened with paper clips in 
the center of a magazine will prevent 
the pages from folding over when the 
magazine is placed in a bookcase. 
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may be located on a bracket fastened 
to the wall, but care must be taken not 
to place it in such a position that it will 
come into contact with inflammable 
material. As an extra precaution, the 
circuit should be properly fused, 


Submarine Photographs 
A photographer at a seashore resort, 
wishing to increase his sales of souve- 
nir postal cards, rigged up a device for 


The Camera Set in Front 

of the Aquarium Ready to 

Make a Submarine Picture 

producing negatives to make “subma- 
rine” pictures. The device consisted 
of an aquarium, about 40 in. long, 18 
in. high and 6 in. wide. The aqua- 
rium was designed to stand on edge or 
the narrow way, and was equipped 
with rocks, living sea moss, kelp, and 
some fish, and the bottom was covered 
with sand and shells. 

A canvas was hung back of the aqua- 
rium and the camera set in front at 
such a distance as to make a negative 
of only the water and the prepared sea 
bottom. Very fine views that will 
give the appearance of being made at 
the bottom of the sea can be produced, 


Mending Paper-Pulp Utensils 

Pails, washtubs, and other . recep- 
tacles made of paper pulp, when 
cut and worn, may be easily mended 
with adhesive tape. After this is 
applied to the place to be mended, 
give the mended part a coating of 
paint, and when the paint has dried, 
the surface is given another coat to 
match the color of the article mended. 
Leaks may be entirely stopped in this 
way at a very reasonable cost.—Con- 
tributed by Katharine D. Morse, Syra- 
cuse, N. Y. 
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Ruling Blank Books 


A special ruling for a blank book 
can be drawn by using a thin piece of 
sheet metal or cardboard, cut as shown 


Fic.t Fig.2 


A Template Having Slots Cut for Drawing Special 
Vertical and Horizontal Lines on Pages 


in Fig. 1, for a template. The pencil 
is drawn along one edge of the cut- 
out so that it will make lines as shown 
in Fig, 2. 

If horizontal lines are required, cut 
notches on the edge for the location 
of each line as shown. When the ver- 
tical lines are drawn, these notches will 
mark the places for the horizontal 
lines. 


How to Demagnetize a Watch 


Quite often the attendants or a visi- 
tor to an electric-light plant discovers 
after a few days that his watch is los- 
ing a half hour or more a day by hav- 
ing become magnetized by the dyna- 
mos. In stations where the old types 
of machines are still in use there is a 
great deal more danger from what is 
called “stray” magnetic fields than in 
those where modern machines are in- 
stalled. 


The jeweler demagnetizes a watch 
in the following way: He has a piece of 
soft iron with an opening cut in its 
center of such shape and size as to re- 
ceive the watch, and with a fine wire 
wound about it. After the watch has 
been placed in position, an alternating 
current, that is, one whose direction is 
changing at regular intervals, is sent 
through the winding, and thus a mag- 
netic field is produced that also 


changes in direction as the current re- 
verses. The current is gradually re- 
duced in value and the magnetism orig- 
inally possessed by the watch is re- 
moved. When an alternating current 
is not available, a direct current may 
be used, its direction being rapidly re- 
versed by what is known as a “polar- 
ity changer.” 

Anyone can demagnetize his own 
watch, however, with very little 
trouble and no expense by a much sim- 
pler method. Procure a piece of heavy 
linen thread about 3 ft. long, attach 
one end of it to the ring of the watch, 
hold the other end and turn the watch 
around until the thread is twisted at 
least one hundred times. Now allow 
the thread to unwind, and as the watch 
revolves, pass it back and forth near 
a powerful electromagnet. The field 
magnet of a good-sized generator or 
motor will answer. The machine 
should be in operation, or at least there 
should be a current in the windings 
about the fields, when you attempt to 
demagnetize the watch. While the 
thread is unwinding, and the watch 
moved in the magnetic field, gradually 
withdraw from the magnet so that 
when the clock ceases to revolve, it is 
just outside of the field. 

Always be sure to keep the watch 
revolving while it is in the magnetic 
field, otherwise the results will be very 
unsatisfactory, and more harm than 
good may result. 


A Pencil Holder 


Procure a piece of paper, 7 in. long 
and 4 in. wide, and roll it one time 
around a lead pencil, then coat the 
remaining surface of the paper with 
glue. Roll this around the pencil and 
a tube is formed, which will hold a 


A Stub of a Pencil can be Easily Held in the 
Tube for Writing 


pencil or even pieces of pencil down 
to % in. in length—Contributed by 
W. D. Brooks, Paterson, N, J. 
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A Poultry-Food Chopper 


The illustration shows a handy de- 
vice for cutting roots for food, and for 
chopping and mixing stale bread, po- 
tatoes, peelings, refuse fruit, etc., for 
poultry. Any blacksmith can make 
the chopper at little cost. For the 
cutting blades use two pieces of steel 
a little heavier than oil-barrel hoops, 
each 114 in. wide and 8 in. long. Pro- 
cure a \4-in. iron rod, about 3 ft. long, 
bend one end in the shape of a spade 


The Chopper Consists of a Rod Handle to Which 
Blades are Attached by Riveting or Welding 
handle and split the other end for a 

distance of about 2% in. 

Sharpen one edge of each blade and 
curve the metal slightly. Lay the two 
blades together with the convex sides 
touching in the center and insert them 
in the slit in the handle end. They are 
riveted or welded in place. Heat and 
bend the blades at right angles. 

Many of the materials mentioned 
for poultry foods may be chopped in 
an ordinary pail having a strong bot- 
tom, but it is best to make a box, 
about 11% ft. square and with a plank 
bottom, for use with the chopper. 


A Small Spring Hinge 

Box covers or small doors that are 
seldom used can be supplied with a 
small spring hinge as shown in the 
illustration. The hinge is made of a 
piece of spring wire which is formed 
similar to a staple with a coil or com- 
plete turn given to the wire in the 


The Shape of the Hinge, and the Manner of Attaching 
It to a Cover or Door 


center. It is attached by driving the 
points, one into the door and the other 
into the casing. 


Shoestring End 


When the tips slip from shoelaces, 
new ones may be readily made of fine 
wire. The wire is run through the end 
of the lace, Fig. 1, and the two ends 


Fis.! Fig.2 
The Wire Prevents the Lace from Raveling and 
Makes a Tip for Easily Entering the Eyelets 
are twisted tightly together as shown 
in Fig. 2. This covers the end of the 
lace and makes a tip that is easily 
passed through the eyelets. 


Threads on Wood Shafts 


In model making it is quite neces- 
sary at times to have threads on a 
wood shaft. These can be made quite 


The Wire Forms a Thread That in Many Instances 
is Quite Serviceable for Model Making 


satisfactory by coiling a wire around 
the shaft where the threads are wanted, 
and driving the ends into the wood. 


A Glass Breaker 


After cutting glass, and especially 
where a small strip is to be removed, 
the part must be broken away in small 


The Nut is Set to the Thickness of the Glass 
and Used to Break Pieces Away 


pieces. The accompanying sketch 
shows a very useful tool for this pur- 
pose. The tool is made of a piece of 
metal having a bolt fastened to it at 
one end whose nut can be adjusted 
to the thickness of the glass. 


@Old discarded blueprints can be made 
white and used for sketching by dip- 
ping them in a solution of soda and 
water, in the proportions of 4 oz. of 
soda to each gallon of water. 
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Wood Postal Cards 


The card consists of three pieces, 
or three-ply, veneer. The grain of the 
outside veneer runs lengthwise, while 
that of the inside piece runs crosswise. 
This makes the card straight and keeps 
it from breaking. For the inner sec- 
tion, walnut, which may be had as thin 
as 1/64 in., or any thin  straight- 
grained veneer may be used. Two 
pieces of veneer, about 334 in. wide 
and 6 in. long; one piece, 6 in. wide 
and 3%4 in. long,—the length being 
with the grain of the wood—and two 
blocks of wood, known as cauls, of the 
same size or a little larger, and about 
¥g in, thick, are required. 

The veneer is laid flat on a board 
and cut with a sharp knife or fine saw 
along the edge of a ruler. The three 
pieces are glued together in the follow- 
ing manner. Use ordinary hot glue, 
not too thin, but thin enough to run 
freely from the brush. The glue is ap- 
plied evenly on both sides of the inner 
piece only, and this is then stood on 
edge until the glue chills. Then the 
cauls are heated. This is best done on 
a stove, or on stove lids over a gas 
fire. While the blocks are being 
heated, put one veneer on either side 
of the middle piece, and a piece of thin 
paper on each side to keep the glue 
from the cauls. A hand screw or vise 
should be opened to almost the dis- 
tance required. One of the cauls is 
now laid flat, the veneers upon it and 
the other caul on top. This should be 
done quickly. Then clamp the whole 
firmly together. While the full pres- 
sure is only needed for about two 
hours, the pieces should be allowed to 
dry between the cauls for, say, a day 
or two, so that they will keep straight. 
The size of the finished card is 3%¢ in. 
by 51% in. It is cut and planed to size 
while lying flat on a board, the plane 
being pushed along on its side on the 
bench top. To dress or clean, clamp 
one side to the bench. While a scraper 
blade may be used to advantage, it is 
not essential, as a block of wood and 
sandpaper will do. The thinner it is 
dressed the better. The sharp edges 


should be removed with sandpaper. 
The writing on a wood card is not 
done in the ordinary manner, as the 
ink would run. The surface must be 
prepared, which also gives a finish to 
the wood. Melt some wax or paraffin 
in a suitable vessel and cover the sur- 
face of the wood, using a brush or rag. 
The lines for the address on one side 
are then drawn, and the writing is 
done with a hard lead pencil. When 
through writing on one side, cover it 
with strong aniline stain. 
(Aniline, dissolved in hot water, com- 
monly known as water stain and used 
especially to stain mahogany, is the 
right kind.) Do not remove the wax 
that was raised by the pencil point. 
3rush the stain over until the whole 
side is covered. When dry, repeat on 
the other side. In about an hour the 
wax may be scraped off with a dull 
scraper or some other dull instrument. 
After every particle of wax has been 
removed, the card is given a good rub- 
bing with a clean, soft rag. It is well 
to protect the hands as well as the 
table during the process.—Contributed 
by Chas. Schapmeier, Baltimore, Md. 


Fastening Screws in Tile and Brick 
Walls 


A simple way to fasten screws in 
tile or brick walls is to drill holes, not 
too large, for the screws, then tear up 
some paper, wet it and make a pulp. 
Pack this pulp tightly in the hole and 
turn in the screws. The screws will 
stand a great deal of strain.—Contrib- 
uted by John Thomas, Brantford, Ont. 


Shoe Pull Made of an Eyelet 


The pulling-on strap at the back of 
a shoe often comes loose, or pulls out, 
and even if it does not, the trousers 
will sometimes catch on it if the strap 
is not tucked inside of the shoe. A 
very simple way to overcome these 
troubles is to remove the straps and 
substitute eyelets. A buttonhook will 
then serve admirably in pulling the 
shoe onto the foot. 
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PATENTS, PRACTICAL 
OR UNIQUE 


BOTTLE OPENER—A simple and handy 
for removing bottle caps is shown in Fig. 1. At- 
tached by screws to the side of a table or cabinet, 
or to the woodwork of a kitchen or pantry, all 
that is necessary is to insert the head of the bottle 
under it and pull the bottle outward. This action 
lifts the cap off in the same manner as the ordinary 
hand cap remover, but as neither hand has to be 
placed near the head of the bottle there is no 
danger of injury aaa a slip of the opener or 
the breaking of glass. 

LIQUID-SPRAYING COMB—Figure 2 shows a 
hair comb invented by a German and recently pat- 
ented in Germany and England. It is a hollow 
comb adapted to spray liquid through the teeth 

while the comb is being drawn over the scalp. It 
may be combined either with a bulb and _ bellows, 
or with a siphon, as the means for providing the 
necessary pressure. 

COMBINED CIGAR CASE AND CIGAR 
CUTTER—In Fig. 3 a cigar cutter is adapted 
as a fastener for a cigar case. It may be used in 
the same way in connection with a match box. In 
the cigar-case combination, the cutter is mounted 
on a support on the case, which support may also 
have hinged to it an ash tray. 

COMBINATION ERASER AND PEN EX- 
TRACTOR—The combination eraser and pen 
extractor shown in Fig. 4 comprises an _ elastic 
erasing body having sockets into which are inserted 
the corrugated tines of a pen extractor, formed with 
two spring jaws soldered together and provided 
with inturned ends for gripping the pen. 

COMBINED OPERA GLASSES AND SOUND 
INTENSIFIER (British patent )—An ingenious 
combination is shown in Fig. 5, consisting of a 
sound-intensifying appliance attached to a pair of 
opera glasses. The ends of the objective tubes of 
the opera glasses are provided with apertures for 
receiving sound waves. Ear tubes are connected 
to the ocular tubes of the glasses by nipples, the 
central bridge of the glasses being provided with 
recesses to receive the nipples when the glasses are 
compressed. 

COMBINED SHIRT AND PANTALOONS 
(British patent)—A shirt combined with pantaloons 
is shown in Fig. 6. The arrangement is novel, and 
one that may be found practical for dress shirts. 
It would, at least, prevent the stiffly starched front 
of such ‘shirts from climbing out above the low- 
cut opening of the waistcoat. 

GRASS CLIPPER—Figure illustrates an in- 
— device for the trimming of lawn borders. 
t comprises a cutter bar the operation of which is 
similar to that of a regular grain or hay-harvesting 
machine. The cutter bar is operated from the 
handle by opening and closing first one hand and 
then the other over the handle and the little lever 
extending out from each side under the handle, 
so as to give the cam a reciprocating angular mo- 
tion which is transmitted in the ordinary way to 
the sliding cutter. 


ILLUMINATED BUTTONS—Figure 8. illus- 
trates a set of illuminated buttons, consisting of 
three miniature electric-light bulbs attached to a 
flexible wire connecting with a breast-pocket bat- 
tery. The pressing of the switch button, attached 
to a second flexible-wire connection and adapted 
to be carried in another pocket, causes the buttons 
to light or go out. 


NURSING-BOTTLE HOLDER FOR BABY 
CARRIAGES—An adjustable holder for the baby’s 
milk bottle, particularly designed for perambu- 
lators, is shown in Fig. 9. 


POTATO PLANTER (British patent) — A 
potato-planting apparatus adapted to be detachably 
connected to a plow is illustrated by Fig. 10. The 
endless chain running around the V-shape -d frame, 
picks up the potatoes from the carrying receptacle, 
carries them over the frame and down in front of 
the plow share where they are discharged one by 
one. In a modification of this machine, the pota- 
toes are delivered behind the plow share. 
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- HE man in the upper berth leaned over its edge, 

and, jamming his frown firmly down on_his 
brow, cried in a harsh, coarse voice that was audible 
above the rattle and rumble of the engine: 

“Hi, you, down there. Are you rich?” 

“Hey?” ejaculated the man in the lower berth, 
almost swallowing his Adam’s apple. “Whazzer 
mazzer?” 

“I say, are you rich?” 

“What’s that, sir! Rich? What do you mean by 
waking me up in the middle of the night to ask me 
such a question as that?” 

“I want to know—that’s why.” 

“Well, then, confound you, I am rich. Now I 
hope your curiosity is satisfied and you will let me 
go to sleep.” 

“Very rich?” 

“Millionaire, confound you. Now shut up, and 

“Well, then, why in torment don’t you charter a 
whole train to do your snoring in?’’—Searchlight. 


There was a young fellow named Fred, 
In an aeroplane flew overhead; 
His barograph showed 
He had been where it snowed, 
But his epitaph shows that he’s dead. 
—Detroit Free Press. 


Jones had just run over to see if Mr. and Mrs. 
Blank would go to the theater with them. Mrs. 
Blank was sorry, but, unfortunately, Blank was 
out. Probably he was at the club. She would _tel- 
ephone. The following conversation ensued: “Hal 
loa! Is this the — ‘lub? Is my husband 
there? Halloa! Not there? Sure? Well, all 
right, then; but hold on. How do you know? I 
haven’t even told my name.” “There ain’t nobody’s 
husband here—never,” was the wise attendant’s, re- 
ply.—Telephony. 


First Autoist—I feel that I have lived in vain. 
Second Autoist—How so? 
First Autoist—I have never gratified the ambition 
of my life—to run over a traffic policeman.—Satire. 


“So you want a position in my firm?” said the 
merchant to the applicant. “Well, what were you 
in your last job?” 

““\ doer, sir,” answered the sad-eyed applicant. 

“What's that?” asked the employer. 

“Well, sir,” said the sad-eyed one, “I was the 
doer, and the rest were the tellers. When my guv- 
*nor wanted a thing done he would tell the cashier, 
the cashier would tell it to the bookkeeper, and the 
bookkeeper would tell it to his assistant, his as- 
sistant would tell it to the chief clerk, and the chief 
clerk would tell it to me.” 

“And what, would happen then?” 

“Well, sir,” replied the sad-eyed applicant, “as I 
er: got any one to mention it to, I’d go "and do 

*—-The New York Sun. 


“This medicine isn’t having much effect, Doc. o 

“I saw the druggist about the prescription.” 

“Ah, he is doubtless to blame!” 

“No, he isn’t altogether to blame. It seems you 
handed him a laundry check.”—Kansas City Journal. 


The station master on the Eastern Indian Railway 
had been given strict orders not to do anything out 
of the ordinary without authority from the superin- 
tendent. This accounts for his sending the follow- 
ing telegram: 

“Superintendent’s Office, Calcutta. 

Tiger on platform eating conductor. Please wire 
instructions.”"—-London Daily Mail. 

- 


There was a delay at a moving picture show in 
Platteville. The people present grew restless. It 
was up to the manager to explain. 

He came out and said: “Dadies and Gents: The 
derned machine’s busted again! I thank you.’ 
Philadelphia Saturday Evening Post. 


Greene *15—‘Why do you study Latin when it’s 
a dead language?” 

Beane ’13—“‘Why do you study English when it’s 
—= murdered so often?’—The Dartmouth Jack-o- 

antern. 


Two girls on the Cicero field wanted some ice 
cream. Now, there was no ice cream on the field at 
the time. However— 

‘Tce cream, Mademoiselles?” quoth Aviator Max 
Lillie, “it already is done. e not downcast. Ho! 
varlet, turn ’er around.” “Er,” was his biplane. 

ith Drew in the seat they set sail into the east. 
They came down in the open space in front of St. 
Anthony de Padua canted in Garfield park, where 
there was a refectory. Also ice cream. 

Later Drew held carefully strange packages in his 
hands, a red cherry on top of each. Motors buzzed. 
Propellers whirred. The machine arose, then settled 
at the feet of the damsels in distress. 

“Your ice cream, Mademoiselles,” announced Cav- 
alier Lillie, with deep bow, taking the succulent 
dainties from the faithful Drew. 

‘My bird of the air is to serve, and whom, if not 
the fair? There could have been brought a freezer- 
ful, but it was not deemed necessary. 

The blushing maids ate in contentment. 

Then Drew told of it.—Aero and Hydro. 


“On the one hand,” said the teacher, pointing a 
long finger to the map on the classroom wall, “we 
have the far-stretching country of Russia. On the 
other hand—what do we see on the other hand— 
Tommy?’ 

“Warts!” hazarded Tommy, hopeless with fright. 
—Tit-Bits. 


Two men were hotly discussing the merits of a 
book. Finally one .of them, himself an author, said 
to the other: 

“No, John, you can’t a on geen it. You never 
wrote a book yourself.” iN retorted John, “and 
I never laid an egg, but I’m a better judge of an 
omelet than any hen in the state.”—Publisher and 
Retailer. 


Husband—My wife explored my pockets last night. 

Friend—What did she get? 

Husband—Oh, what an explorer usually gets— 
enough material for a lecture.—Chicago Day Book. 


“I breathe my vows from a surcharged heart,” 
murmured the young man. 

“Nonsense, lenry,” said the college damsel. 
“You don’t breathe from your heart; you breathe 
from your diaphragm.’’—-Washington Herald. 


A precocious child who had been attending one of 
the public kindergartens fell from a ladder. Her 
mother caught her up from the ground in terror, ex- 
claiming: 

“Oh, darlin How did you fall?” 

“Vertically,” ‘mee the child without a second’s 
hesitation.—Satire. 


“With all your wealth are you not. af aid of the 
roletariat?”’ asked the delver in sociological prob- 
ems. 

“No, I ain't,” snapped Mrs. Newrich. “We boil 
all our drinkin’ water.’’—Railroad Men. 


“IT saw Pibble standing on a corner yesterday 
winding up his estate.’ 

“His estate?” 

“Yes, a dollar watch.”—The Harvester World. 


Baker—I was out in Blakesley’s motor last week. 
He has everything in it, even a pedometer. 

arker—You mean a speedometer, old man. <A 
pedometer is an instrument for measuring how far 
you walk. 

Baker—All right. I'll stick to pedometer.—Har- 
per’s Bazaar. 
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A Book of Valuable Ideas 
for Beautifying the Home 


We will send you FREE our book “The Proper Treat- 
ment for Floors, Woodwork and Furniture” and two 
samples of Johnson’s Wood Dye and Prepared Wax 


(This text book of thirty-two pages is very attractive—it contains eighty illustrations, forty-four 
of which are in color) 


You will find this book particularly useful if you are contemplating 
building—if you are interested in beautiful interiors—if you want to 
secure the most artistic and serviceable finish at least expense. This 
book is full of valuable information for everyone who is interested in 
their home. Mail coupon for it today. 

With the book we will send you samples of two shades of Johnson’s 
Wood Dye—any shade you select—and sample of Johnson’s Prepared Wax—all FREE 


Johnson’s Wood Dye 


shall not be confused with the ordinary water stains which raise the cheap, painty effect. 
grain of the wood—or o1| stains that do not sink beneath the surface of Johnson’s Wood Dye is a dye in every sense of the word—it pene- 
the wood or bring out the beauty of its grain—or varnish stains, which trates deeply into the wood bringing out its natural beauty without rais- 
feally are not stains at all but merely surface coatings which produce a ing the grain. It is made in fifteen beautiful shades, as follows: 


No. 126 Light Oak No. 128 Light Mahogany No. 121 Moss Green 
No. 123 Dark Oak No. 129 Dark Mahogany No. 122 Forest Green 
No. 125 Mission Oak No. 130 Weathered Oak No. 172 Flemish Oak 
No. 140 Early English No. 131 Brown Weathered No. 178 Brown Flemish 
No. 110 Bog Oak No. 132 Green Weathered No. 120 Fumed Oak 


HALF GALLONS $1.60 


Johnson’s Prepared Wax 


ny. ; a complete finish and polish for all wood-floors, woodwork and furniture—including pianos. Just the 


thing for Mission furniture. Johnson's Prepared Wax should be applied with acloth and rubbed toa 
polish with a ay cloth. It imparts a velvety protecting finish of great beauty. It can be used successfully 
over all finishes. Johnson's Artistic Wood Finishes 

ou 3 Z are for sale by all leading drug and paint dealers, 


If your dealer hasn't them in stock he can casily @ 
i procure them through his jobber. 

> free samples. 


Racine, Wi _charat 

Wh. Booklet Edition 

Pp. A.10. and two 

The Wood sample botties of 

Johnson's Wood Dye, 
Finishing Send me shades Nos.. 


Authori- and one sample can of ‘Joka 
ties son's Prepared Wax. 


Address... 0-08. 
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The Tailor is Proud of that Suit 


SWEGO SERGE is an 
inspiration to the tailor. 
He loves to work with it be- 
cause Oswego has the beauty, 
the drape and hang to accent- 


ow uate the effect of smart cut 
and skilful tailoring. And 
Ce he knows the intrinsic quality 


of cloth is there to make the 
suit stand up and look well 
through long wear. 


is a true style-fabric, a thoroughbred 
serge for the man who cares. A dis- 
tinctive rich blue; Fall and Winter 
weight—16 ounces to the yard and 
every ounce pure wool. 

Another style-fabric for Fall and 
Winter is WASHINGTON 1789 
Unfinished Worsted. A cloth that 
shows its quality and tailors splendidly. 


Ask your tailor or clothier to show you OSWEGO SERGE and 
WASHINGTON 1789. They are featured by good custom tailors 
and may be had also in high-grade ready-to-wear suits. If you 
cannot find them, send us check or money order for quantity 
required (34% yards for man’s suit), at $3.25 per yard for Washington 
1789, and $3.00 for Oswego Serge, and we shall see that you are 
supplied through regular channels, as we do not sell at retail. 


American Woolen Company 


WmM Wood. President. 
Selling Agency» American Woolen Company of New York 
American Woolen Bldg. 
18th to 19th Street on 4th Avenue, New York 
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This Car Seeks First Honors 
in Its Class for 1913 ) 


| Long-stroke motor, Three speeds forward 106-inch wheelbase Prest-o-lite tank 
3'4x5% imches Sliding gears 32x3 '4 inch tires Gas headlights 
Enclosed valves Full floating axle Quick detachable rims Oil side and tail lamps ! 
Three bearing crankshaft ~ Center control Mohair top, with envelope Tools—horn 
Unit power plant Zenith carburetor Windshield Trimmings, black and nickel 


Maltiple disc clutch Bosch magneto Rear shock absorber 


Standard color, black 
Magneto and camshaft driven by silent Coventry chain 


Here is a car at $975 built in accord- 
ance with the high code of honor which 
marks the manufacture of the best cars 
—cars far above it in price. 

It claims close relationship with those 
cars—not in size, because it is a car 
of lesser dimensions, of course—but in 
all of the ingredients which constitute 
integrity of construction. 

It asks to be set apart and judged, not 
by the standards its price would suggest, 


but by that more microscopic analysis 
you would apply were a larger monetary 
investment involved. 

We have pictured in book form some 
of the processes which justify our belief 
that this Hupmobile is the best car of its 
class in the world; and we want you to 
see and read it. 

We also want you to see and ride in 
the car—samples are now in the hands 
of Hupmobile dealers. 


HUPP MOTOR CAR COMPANY, 1299 Milwaukee Avenue, DETROIT, MICH. 
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1913 


1913 


WINTON SIX 


The $3000 Winton Six has no competitor 


below $4000 and no 
This is so, for several 


1—The Winton Six is the world’s standard 
six, being now in its sixth consecutive year 
without having had to undergo a single radical 
change. In all the world no other six has 
such a record. 


2—This six-year-old Winton Six is the same 
car that forced competing makers, against 
their will, to acknowledge Six Supremacy and 
to become makers of sixes. Sixes dominate 
the market today because the Winton Six 
forced the issue and proved the inferiority of 
all other types of car. 


3—First in the world to make Sixes exclu- 
sively, the Winton Six makers, by reason of 
this longest concentration upon a single type 
of car, are more experienced in six-cylinder 
design and construction than 1s any competitor. 
Long and faithful devotion to the Six has 
taught us what the Six should not have, as 
well as what it should have. We avoid the 
very errors that so many makers fall into. It 
is not uncommon to find six-cylinder motors 
that, instead of being more flexible than other 
types, are less flexible than fours— motors 


superior at any price 
very definite reasons. 


that will not throttle down properly, but stall 
when slow motor speed is attempted. 


4—The Winton Six is the only car in the 
world (six, four, or other type) whose repair 
expense record is supported by the sworn 
statements of individual owners. Our records 
cover more than a million miles traveled in 
four years. 


5—The Winton Six is the pioneer self- 
cranking car. The present demand for self- 
starters is due to the Winton Six. Our system, 
which is the only natural method of motor 
starting, is not a mere priming device, and 
should not be confused with such devices. 


6—The Winton Six lacks one thing: it has 
no inflated price. We sell it profitably at 
$3000 because we know how to manufacture 
efficiently, which means to put into the car 
itself every desirable quality and to keep cost 
free from wasteful charges. We are not in 
debt. We are not overcapitalized. That 
means to you a saving of $602.38 per car, as 
we prove by bona fide figures covering six 
high-priced American makes. Ask us for the 
figures in detail. 


The $3000 Winton Six for 1913 (we make only one chassis, 48 H. P.) carries a body that is 
the latest word in automobile beauty, and its new-idea upholstery provides such restful riding that 
you will never appreciate what restful riding means until you have enjoyed a Winton Six ride. 


Let us send you our 64-page library-size catalog and the name of our dealer nearest you. 


THE WINTON MOTOR CAR CO.), Gleviiano?s. 


Branch Houses in New York, Chicago, Boston, Philadelphia, Baltimore, Pittsburg, 
Cleveland, Detroit, Milwaukee, Minneapolis, Kansas City, San Francisco, and Seattle 
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Do You Want This Job? 


It Pays $48 a Week 


There are thousands of just such jobs awaiting the trained man. In every section, 
in every state, and in every city there are products to be advertised; business enterprises 
to be managed; newspapers and magazines to be published; sales forces to be organized; 
office methods to be systematized; factories to be superintended; machinery to be repaired; 
railroads to be built and maintained; residences and business blocks to be erected; canals, 
cuts, and tunnels to be dug; or dams and power plants to be constructed. 

Who should be in charge of this work? YOU. 

Who should receive the high salaries paid for such work? YOU. 

Who should qualify to successfully handle this work? YOU. 

The progress of this age is not going to stop, and some one must do this work. Will 
it be you or the other fellow? One thing is cer- 
tain: it will be the man best qualified for the job. 

Thousands of I. C. S. students are today 
heads of the largest manufacturing, inventive, 
constructive, and business enterprises. And for 
20 years it has been the busiriess of the I. C. S. to 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, how I 
can qualify for a larger salary and advancement to the posi- 
tion, trade, or profession before which | have marked X. 


prepare men for such positions. But today 
there are more businesses than ever, more oppor- 
tunities than ever, and there must be more 
trained men than ever to fill the many positions. 

Let us help you to qualify for a bigger job. 
What we have done for tens of thousands of 
others we can do for you. 

You need only mark and mail the attached 
coupon and you will receive, without obligation 
or cost, full information about any position in 
which you may be interested. 


Mark and Mail the Coupon TODAY 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Civil Engineer 
Automobile Running 


Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 


Name 


St. and No. 


City 


State 


Present Occupation 
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The horizon of vision, the circle 
which bounds our sight, has not 
changed. 


It is best observed at sea. Though 
the ships of today are larger than the 
ships of fifty years ago, you cannot 
see them until they come up over the 
edge of the world, fifteen or twenty 
miles away. 


A generation ago the horizon of 
speech was very limited. When your 
grandfather was a young man, his 
voice could be heard on a still day for 
perhaps a mile. Even though he used 
a speaking trumpet, he could not be 
heard nearly so far as he could be seen. 


Today all this has been changed. 
The telephone has vastly extended 
the horizon of speech. 


Telephone Horizon 


Talking two thousand miles is an 
everyday occurrence, while in order 
to see this distance, you would need 
to mount your telescope on a platform 
approximately 560 miles high. 


As aman is followed by his shadow, 
so is he followed by the horizon of 
telephone communication. When he 
travels across the continent his tele- 
phone horizon travels with him, and 
wherever he may be he is always at 
the center of a great circle of telephone 
neighbors. 


What is true of one man is true of 
the whole public. In order to provide 
a telephone horizon for each member 
of the nation, the Bell System has 
been established. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Every Bell Telephone is the Center of the System. 
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for only $26.95. 


Our brand new model with all the new improvements and latest features. A durable four- 


cycle water cooled engine with a 34-inch bore and a 5-inch stroke, and a power that will surprise you. A strong, reli- 
able engine that can be depended upon to do your work. An exceptional value and now offered to you for only $26.95, 
with a Stand-By Multiple Battery included FREE. 


ill in the coupon below and send at once for our big Gasoline Engine Book No. 80P15, showing the full details of 


1-Horse Power 


$26.95 


4-Horse Power 


$73.95 


6-Horse Power 


$102.85 


8-Horse Power 


$152.95 


10-Horse Power 


$221.50 


Gasoline Engine Book Yours FREE Sears, Roebuck 


This high 
Gasoline Engine, NO 


grade one-horse power water cooled Economy 
air cooled, remember, but a standard water cooled gasoline engine, . 


this great bargain and many more of the best engine values ever cataloged. Economy Engines 
ranging all the way from 1-H. P. to 10-H. P. at prices that will astonish you. 


YOU BUY DIRECT FROM THE FACTORY 


We own the mammoth factory which makes these engines and we sell to 
you direct. You pay only the rock bottom factory prices. | Your money goes 
for actual engine value only. No agents’ commissions for you to pay; no extra 
dealers’ profits whatsoever. You pay only one small legitimate profit above the actual factory 
cost of construction, Y ou pay even less than the dealer, less even than the jobber, getting for 
yourself all middlemen’s profits. 

If you want a Gasoline Engine for any kind of work, we can positively save you all the 
way from $15.00 to $50.00 in cash money and at the same time give you the finest, simplest, 


most durable, ig’ srfect running gasoline engine ever manufactured and backed by the Sears- 
Roebuck world standard guarantee. 


Sixty Days’ Trial and Long Time 
Guarantee 


We will ship you any gasoline engine in our immense stock on 
60 Days’ Trial. ‘Test it out to your entire and complete satisfaction, 
Subject it to any test you think it ought to stand. Compare it with 
any other make of engine in your neighborhood at even double the 
price. Give it a good hard 60-day tryout, and then, if you don’t think it is the finest 
engine you ever saw at anywhere near the price, ship it right back to us and we 
will return your money and pay all transportation charges. 

And, furthermore, remember this, when you decide that you cannot get 
this sple ndid engine, we will your con- 
tinued satisfaction. e guarantee that it will wear as well as any gaso- 
line engine around your neighborhood at even double the price. If it COUPON 
doesn’t, send it back and we will return your money and pay transpor- 


tation charges. Gasoline 


Engine Book. 


Send This Coupon at Once Chicago, Illinois 


Be sure to fill in this coupon at once and get Gentlemen — Please send 
our big Gasoline Engine Book No. 80P15, me free and postpaid a Cag s 
profusely illustrated and describing all of our your Gasoline Engine Book 
wonderful engine bargains in detail. This P15. 


book gives the full story of the manufacture 

of these famous Economy Engines, the 

details of our liberal 60 days’ trial and Name 

postpaid by return mai 0 write 

now. Use ecither this coupon, Postoffice 
letter or postal card. 


R.F.D. No. State 


Sears, Roebuck P.O. Street 


and Co. Box No. and No. 7. 


Chicago, 
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le and Pistol 
me METALLIC 


that they will shoot where you hold. Shoot to Hit 


More—Their Use Guarantees the Life— 

the Continued Accuracy of Your Gun. 

96 years of gun-making—50 years of cartridge-making have taught us 
To make cartridges noted for  straight-shooting—hard-hitting 
—sure-fire. To attain ammunition accuracy without impairing 
gun accuracy. To make for each kind of arm the cartridge 
it requires to shoot its best—and to keep shooting its best. 


There is a Remington-UMC cartridge specially made for your rifle—your 
pistol. Every Remington-UMC cartridges tested in the arm for whichit ismade. 
Our Guarantee is behind these cartridges—and behind any standard arm, to the 
full extent of the maker's own guarantee, when these cartridges are used. 


Shoot the cartridges that shoot straight. Shoot the cartridges that 
keep your gun shooting straight. Shoot Reméngton-UMC cartridges. 


ean UMC Hollow Point Cartridges in several calibres for various 
makes of arms are unequalled in shocking power—they cost only a trifle more. 


Remington Arms-Union Metallic Cartridge Co. 


299 Broadway New York City 2 


Learn The Drafting Profession 


WITH THE AID OF THIS NEW BOOK 


A Practical Course in Mechanical Drawing 


By WM. F. WILLARD 


(For several years instructor in Mechanical Drawing at Armour Institute of Technology, Chicago) 


The best book for individual study. Is in 
advance of any other work on the subject. 


Ist Price 50 Cents Postpaid tnche 
Popular Mechanics Book Department, CHICAGO 
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Motor Boat “Detroit” makes trans- 
Atlantic voyage equipped with 16 
horsepower Scripps power plant 


Smallest motor boat to cross Atlantic. 
Running time, Land to Land, 21 days, 16 hours. 
Engine performed perfectly during entire voyage. 


Total distance 4200 miles; engine made 17,280,000 revolutions; 
each piston traveled 3272.73 miles. 


Most wonderful record of constant service and reliability. 
Capt. Thomas Fleming Day, well known navigator, in a cable, says: “‘ The 


Scripps engine was a wonder. Water got into 
the gasoline and motor was neglected for several days, but it kept on in the same old 
reliable way. High speed or low, it was all the same. It stood up under all tests and 
surpassed anything we had imagined an engine capable of.” 

At eight o’clock in the evening of August 7th, the 35 foot motor boat Detroit 
equipped with a model L—16 horsepower, 2 cylinder Scripps engine and under 
the command of Thomas Fleming Day with a crew of three men, Walter 
Moreton, Chas. E. Earle and Wm. Newstead, arrived in Queenstown after a 
4200 mile voyage, begun at Detroit July 3rd. The route lay from Detroit to 
Buffalo, thence through the Erie canal to Albany and down the Hudson River 
to New York, the boat leaving Vineyard Haven on July 16th. 

owner of the boat and President of the 
Commodore Wm. E. Scripps, Scripps Motor Co., has proved to the 
world the superiority of the Scripps complete marine power plant and the ability of a 
35 foot motor boat, made by American builders to meet and over-come the severe 
conditions of a trans-Atlantic voyage. 
Send for story of this wonderful pioneer trip “Across the Atlantic with a Scripps.” 


SCRIPPS MOTOR COMPANY 
650 Lincoln Avenue, DETROIT, MICH. 
Scripps Motors are Carried in 
Stock by 
BOWLER, HOLMES & HECKER CO. 


142 Liberty Street, NEW YORK, N. Y. 
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From Childhood to Old Age 


Kimball Pianos 


Are Pleasing in Tone 


Free Approval Test in Your Own Home 


To Contemplating Purchasers 


We extend to you a most cordial 


invitation to thoroughly investigate the 
splendid merits of the new style Kimball Pianos, 
through our catalogues and literature that we 
will be pleased to send you, postage paid, or at 
the nearest Kimball dealer’s store, or by our 
Free Approval Test in Your Own Home. 


Kimball Result of Half 
Century of Experience 


Kimball Pianos and Kimball 88-note Player-Pianos are 
ae of 55-years’ experience, good material and 
intentions, and the INTENT of the manufacturer 
ome the difference between things made to sell and 
things made to SERVE. The makers of Kimball Pianos 
find it profitable to devote more thought to the making 
than to the selling, thus orders for Kimball Pianos are 
always a little in advance of the production. 


Greatest Factory—Largest Capital 


Operating the largest piano factory in the world,employ- 
ing the largest cash capital, buying raw material in the 
greatest quantities for cash, the Kimball System of 
manufacturing and distributing enables us to furnish 
you the best of piano quality for the least money. 


Write for Money Saving Plan 
Catalogues and Easy Payment System 
If you want a piano at all you want a good one; a mere 
pretty case with no lasting musical quality will not do. 
Secure the old reliable Kimball for your home and be the 
owner of a piano you will always be proud of. 
Write Today for Free Catalogues 


tat. FREE 


ALLISTI 


SMOKELESS 


IDEAL FOR 


Duck Shooters 


EGIN your duck-shoot- 

ing right. Avoid 
inferior powder 
loads by insisting 
that your shells 
contain Ballistite 
Smokeless Powder. Light re- 
coil, high velocity, odorless, clean- 
burning, withstands climatic and 
atmospheric changes and is 


Absolutely Waterproof 


HOUSANDS of sportsmen attribute a full 

game bag to the superiority of Ballistite 
Smokeless Powder. Join the ranks of the suc- 
cessful hunters and prevent the loss of game 
and sport by shooting Ballistite,— the ideal 
powder for duck-shooters. 


Ask for Ballistite Booklet No. 248. Contains val- 
uable information for all shooters. Write today. 


Du Pont Powder Co., Wilmington, Del. 


a America’s Pioneer Powder Makers J 

The surveyors for the transcontinental railway in 
Australia made use of camels. The chief surveyor 
indicated the trail for those who followed by attaching 
a heavy chain to his camel and letting the chain drag 
on the ground. 


A Postal Brings Grand Free 
Millwork Catalog 5,000 Bargains in 


Building Material! 


Send at once for the great Catalog of 5,000 Bargains in the 


highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remodel or repair—at 50 per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2762 Case Street, DAVENPORT, IOWA 


W. W. KIMBALL CO., 1297 Kimball Hall, Chicago 


Please send me free r Piano or Player-Piano Catalogues, prices and 
terms and the Musical Herald routes two pretty songs, words and music. 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a sketch and description may quickly 


ascertain our opinion free whether an invention is probabl 
patentable. Communications strictly confidential. HANDBOOK | 
on_ Patents sent free. Oldest agency for securing patents. 


Patents taken through Munn & Co. receive special notice, 


without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest circulation of any scientific 
journal. Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. C. 
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Sears, Roebuck and Co.’s 
Heating 


Bargains 


By all means note the startling low prices we quote 
on any kind of Heating Plant you desire. Big bargains on brand 


new, first quality, guaranteed Hot Water, Steam or Warm Air 
Systems. You can’t afford to be without a heating plant in your 
home when the cost today is so low. 


Complete Warm Air Plants as low as $50.33. Complete 
Steam Heating Plants as low as $121.80. Complete Hot 
Water Systems as low as $128.33. This includes every- 
thing, boilers, radiators, pipe, valves, fittings and our Special 
Hercules Circulator, the latest invention in hot water heating. 


No more carrying coal upstairs; no more removing ashes every morning; 
no more dust, soot or coal gas to ruin your carpets, rugs and furnishings. 
Get rid of the nuisance and the uncertainty of stoves. Get a fine heating 
plant direct from us and heat every room to an even comfortable temperature, 
taking care of your health, comfort and your furnishings. 


Install the Plant Yourself 


Furthermore, remember that you can install any one of our heating systems in your 
home without the least difficulty. We send you full and complete instructions on just how 
to do the work yourself in a short time and save all the 
expense. No matter where you live, and no matter 
whether you have running water in the house or not, you 
can do the installing yourself, easily and perfectly. 


Sears, Roebuck and Co.’s Guarantee 


We guarantee every heating plant we sell, whether hot 
water, steam or warm air, to be absolutely perfect in 
every detail. We further guarantee and agree that 
if any plant does not give the customer perfect 
satisfaction it can be returned to us and we will return 
the purchase price and pay the transportation charges 
both ways. 


Write for Free Booklet Today 


Now send your name and address AT ONCE for our 
Big Heating System Book No. 80P16, sent FREE and 
POSTPAID. This booklet shows our entire line of heat- 
ing plants, Hot Water, Steam and Warm Air, completely 
illustrated and described. The greatest book of ee 
Bargains ever published. Send for it At Once, Today. 
Be sure to mention Book No. 80P16. 


Sears, Roebuck and Co., Chicago, Ill. 
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KING OF HOUSEHOLD 


RYTHING FROM CELLAR TO Stl 


SOLD AT PAINT, 


Fl NISHES 


2DWARE,. DRUG AND STORES 


LOOK FOR GREEN LABEL > 


The GLIDDEWV 


VARN/SH CO. CLEVELAND 


Mount Your Vacation Pictures 
With Engel’s Quick Way 


“Art Corners” 


For or permanent mount- 
ing of Photos or Post Cards in Al- 
bum or Scrap Book. Quick, effec- 
tive, artistic—no muss—no bother— 
so simple a child can use them. 
Superior to anything on the mar- 
ket for the purpose. 


100 for 10c 


Two styles—round or square 
in black, light ordark graye 
sepia or white. Me 
package of 100 of a sty y 
and color, by dealers in 
photo supplies and post- 
cards, or mailed direct. 


SPECIAL OFFER—Ser4 for 
(500 Art Corners) and we ee 
mail FREE a beautiful 
Stud: ned 
Art Picture 
ing. Write 
ENGEL 
MFG. CO, 
1404 Leland Av. 
CHICAGO, ILL. 


Operating 
the 


CIRCLING WAVE, teat comblnes the of 


merry-go-round with the joy of boating on the gently rolling lake or bay. 


At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 
day at Crawfordsville, $402, and another made $380 in six hours, 
You can do this also and empley only one assistant. 

Write tod to day for descrt scription of the CIRCLING WAVE 


and its wonderful money-making power. 


ARMITAGE & GUINN, 159 Mill St., Springville, Erie Co., N. Y. 


In a recent meeting of the Farmers’ Club, at London, 
one speaker said that while the consumption of wheat 
in the United Kingdom had increased 40 per cent in 
the last 30 years, the gross yield had decreased % 


per cent and the acreage under wheat had decreased 
44 per cent. Another speaker gave the present acreage 
under wheat at 1,800,000, 
The ordinary brown kitchen soap is a strong disin- 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 


For 10c in stamps or coin 
Illustrated with 20 full page halftone cuts, show- 
ing exercises that will quickly develop, beautify, 
-_ gain great strength in your shoulders, arms, 

hands, without any apparatus. 
PR . ANTHONY BARKER 
648 Barker Bldg., 110 W. 42d Street, New York 


Hang Your Pictures 
(weighing up to 100 Ibs.) with 
U Moore Push devices. Their tool- 

tempered steel points will not 
disfigure plaster walls. 


Moore Push-Pins 


glass heads, steel —, Try them for calendars, 
small pictures, etc. Push them in; no hammering. 
Nos, 1 and 2, 44 doz. 1oc, 


Moore Push-less Hangers (brass hooks, steel 
points inclined downward) will support hall-racks, mir- 
rors, etc, No moulding required; no picture wire need 
show, Easily put up. No, 25 (holds 20 Ibs,), 3g doz, 
10c.; No. 28 (holds 100 Ibs.), \ doz, roc, 
Moore Push Thumbtacks needle-like points firmly 
embedded in flat brass heads; useful everywhere, Three 
sizes: Nos, 31, 32 and 33,1 doz. roc, Atstationery, hard- 
No, 2g ware, photo stores or by mail, Send 2c. stamp for samples. 


Moore Push-Pin Company, 1153 Sansom St., Philadelphia, Pa. 


fectant. 
Make the whoie family 


CACHOO and all your friends *‘just 
sneeze their heads off” without knowing why, 

with CACHOO, the new long distance harm: 

less snuff. Sent anywhere for 10c. 3 for 25c. 

90c a dozen. Catalog included FREE 

PEERLESS TRICK & NOVELTY CO., Dept. B, “onic AGO 


PNEUMATONE 


4 iy The smallest and most scientific band instru- 
ment in the world. Principle never before 
used. Plays sweetly, loud or soft, any tune, 
key. No valve, string, stop or key. Notun- 
4 ing or fingering. Played with one hand—left of 
Yi right. High register. Beautifully made. Everlasting. 
Fully guaranteed. Introductory price $1 postpaid. 


THE PNEUMATONE CO. M 
937 East Sixth St. N., Portland, Oregon 


BARGAIN OFFER K FITH’S 


To show the won- $ 
derful value of 
Keith’s 72 page 

magazine for 

home builders, we are 
offering for a limited 
time—three months’ 
subscription to Keith’s 
Magazirie—and Keith’ s Book of Wonder Houses with 20 
plans showing photo views as actually built ~ and Volume 
land 2 of Keith’s famous Big Plan Books with many plans of small 
inexpensive houses, cottages and bungalows. Keith's Magazine contains 
each month 8 to 10 plans, and many articles interesting to home builders. 

All sent for only $1.00 if you order now. 
L. KEITH, 388 McKnight Bidg., MINNEAPOLIS, MINN.™ 
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The Most Exquisite New Ideas in Watch Cases 


SS 


In connection 
The Movement with our sweep- 
ing fight on trust methods we have se- 
lected our finest highest grade watch for a 
Special offer direct tothe people. Material: 
The best that money can buy. Workmen: 
World renowned experts in their line. The 
Jewels: 19 finest grade selected genuine 
imported rubies and sapphires, absolutely 
flawless. (It is well understood in the rail- 
road business that 19 jewels is the proper 
number for maximum efficiency.) Factory 
Fitted and factory tested. Adjustment: 
Adjusted to temperature, isochronism and 
positions. The most rigid tests. 


Since the $1,000 Challenge 


was made to the giant factories four 
years ago, why have they not answered? 
Why have not these factories produced a 
watch equal to the Burlington? This chal- 
lenge did not ask our competitors to pro- 
duce a watch better than the Burlington. NO. 
If they should produce a watch equal to the Bur- 
lington we should be the losers. Our $1,000 still lies 
in the bank for competitors to cover. 


No Money Down 


We ship the watch on approval, 
prepaid (your choice of ladies’ or gentle- 


Take ‘your choice of these superb 
new style watches sent without a 
cent down—on approval Mouth 


™ 


Payable at 


Startling 
Watch Offer 


READ! A Watch Offer Without Parallel 


Write for our free book on watches; a book 
that posts you on watches and watch values—ex- 
plains reasons for our most remarkable rock-bot- 


tom-price offer DIRECT TO YOU on the highest 


grade Burlington. 
a Month at the Rock- f 


$2 5 Bottom Price ye 


To assure us that every- ¢ 
body will quickly accept this intvoductory Po WATCH BOOK 


offer, we allow cash or easy payments, ? 

as preferred. You get the watch at the Pa C 0 U P 0 N 

rock-bottom price, the same pricethat 

even the wholesale dealer must pay. Pd BURLINGTON WATCH CO. 
19th Street and Marshall Blvd.’ 

Now Write Dest 1197 Chicago, Minos 

willtellyouwhatyououghtto Gentlemen: Please send 

wate. It tells all the in- plaining about your anti-trust fight, 

— nets about watch prices, a and giving the mmside facts about the 

many watch industry. Alsogive full particulars 

how I may obtain a fully adjusted 19- 

ington over the double- (@" jewel gold strata genuine Burlington Spe- 


priced products. Just on - 
ene cial, on approval, at the rock-bottom price, on 


terms of $2.50a month. No obligations on me. 
men’s open face or hunting case.) You risk ames Sonny. 2 
absolutely nothing—you pay nothing—not one cent Name 
unless you want the great offer after seeing and — : 
thoroughly inspecting the watch. * 

Address 
Burlington Watch Co. 
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LD EDG 


PLAYING CARDS 


For Social Play 
Artistic Designs 
Rich Colors 
New Each Year 
Club Indexes 


AIR CUSHION FINISH 
PLAYING 
606 


GOLD EDGES 
ine USP: 


U.S.PLAYING CARD D CO. CINCINNATI. USA. 


LUB INDEXE 


PLAYING CARDS 


Special Skill and 
Years of Experience 
Have Developed Their 
Matchless Playing Qualities 
For General Play 


PLAYING C CARDS 
254 PER Pack 


COMPACT 
FILING 


can select SECTION 
the sections you 
need now, add as your 


business grows. We have 

27 styles. Have your files 
assorted, yet concentrated 
and compact. No wastespace— 
ample capacity. Ask your dealer. 


Elegance Combined with Stabili 


Beautiful Golden Quartered Oak or Birch Ma- 
hoary, velvet 4 sides. Dull brass 


mmed. 
FRE E—Catalog ‘‘D’’—64 pages filing and office 
time saving devices, 
Booklet “Filing Suggestions” solves filing 
proble ms 
Catalog shows handsome, inexrpen- 
sive sectional bookcases (2 Styles). 


THE 92 MAN’F’G CO. 


47 Union St., Monroe, Mich. 
New York Office—108 Fulton St, 


OF VULCAN INK PENCILS 
POSTPAID 
TWO SIZES, 41-4 AND 51-2 INCHES. AGENTS WANTED. 
J.C. ULLRICH & CO., 27 Thames St., NEW YORK 


Typewriters *10 t? 


All Standard Makes 


Slightly used and Factory Rebuilt— 
good as new. Fully guaranteed, shipped 
to you for FREE TRIAL. Write today. 


E.C. =: & CO., P.170 W. Randolph St., Chicago 
ASTRONOMICAL TELESCOPE 


Length 36%4 lass and Extra Eye 1 8 
inches. 2 inch for Wight Observation . . 


object glass One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
® miles distant, and 

ee view the country 
for fifty miles around. This telescope is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 

CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°-+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
, make this offer to introduce our new catalogue showing 
SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
for aecignen, architects, engineers and students—com- 
, pact, durable and convenient. Spaulding’s Carryin 
Cases are made light and strong. They provide we 
arranged compartments, Thandie’ space for drawing 

board and d-t square.” Handled like a suit case; 
unique, practical, inexpensive. Outfits include all 

necessary equipment. If you draw, send us 
five 2-cent stamps to-day to pay postage and get 
the free triangle and the catalogue. 


» SPAULDING PRINT PAPER CO. 
py, 44 Federal St. BOSTON 


SAYS HE RODE A WHALE- -Capt. Rigo, of the 
Boston, Mass., fishing schooner, “Louisa R. Silvia,” in 
from the fishing grounds lately, told the following: 
When off Highland Light Sunday Antone Sousa and 
Manual Butal of the crew rowed in among a school of 
whales. One of the whales poked its nose through the 
bottom of the dory. Sousa landed on the whale’s back, 
and before he decided to slip off into | the sea he was 
carried in a circle around the “Silvia.” “It was away 
ahead of the trip Jonah had inside of the whale,” Said 
Sousa. ‘“‘My whale seemed to like me as a passenger, 
and had I stuck on he would have carried me many 
miles.”’—Fishing Gazette. 


T PEWRITERS was 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \{ to 46 M’F’R’S PRICES, allowing RENTAL 
RTO APPLY ON PRICE. Shipped with privilege of 
i SF Write for Mlustrated Catalog L. 
TYPEWRITER EMPORIUM, 34-36 W. Lake St.,CHICAGO 


THERE ARE TWO REASO 


Why we send our Daus’ Lmproved Tip Top Dupli- 
eator on ten days’ trial. FIRST—It proves OUR 
confidence inthe machine. SECOND—By personal 
use you can positively tell, before buying, whether it 
meets your requirements. Each machine contains 
a Roll of “*Dausco’’ Oiled Parchment Back dupli- 
cating surface whic a can be used over and 
over again. 100 copies from pen-written and 
50 copies from ty pewritte en origi- 
‘Compe te Duplicator, sap size 


Tpke, advantage Felix A. L. Daus Duplicator Co., New York 


A $50 CORNET 


band instrument 
house by introducing on ym. rican made cornet 
that challenges the best; beautiful model; 
easy blowing. Send for our 


Big Band Book FREE! 


and let us give you particulars of our won- 
derfully new values. Monthly payments. 


LYON & HEALY, 25-91 E. Adams St., CHICAGO 
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Learn to Moun 
Specimens Like These 


This advertisement is for every sportsman and 
nature lover, everywhere. Write to-day. Send the coupon for 
our free books. They contair something of great value to hunters, 
trappers and all people who love the out-of-doors. You should have 
this book. Write for it today. 


Do You Shoot or Fish? 


If so, you should be able to save your beautiful and valuable trophies. 
We can teach you how. We have taught over 35,000 of the best 
sportsmen of the country, and they are now doing their own taxi- 
dermy work with wonderful success. They save taxidermists” bills 
and enjoy their spare time as never before. Taxidermy is the most 
fascinating of all professions. We can teach you to mount all 
kinds of game specimens absolutely true to life, by the latest and 
best methods. Easily, quickly and perfectly learned, in your own 
home during your spare time. No need of leaving your present 
employment. You can decorate your home with Nature’s best art; 
you can double your interest in sportsmanship. Let your gun and 
rod pay for your vacation. 


BIG PROFITS You can easily make from $25 to $50 a 


month during your spare time, practicing Taxi- 
dermy, or if you go into the work as a profession you can make $5,000 or more per year. 
You can sell your own mounted specimens for big profit. You can make big money doing 
mounting for others. You should investigate this remarkable offer. 


This Taxidermy Book FREE 


We will send you this book on taxidermy absolutely Qs 

free. It tells you all about our school and the most , ® 
fascinating profession of Taxidermy. It will tell Y 

you bow you can learn to become an expert 
taxidermist in a few months—by mail—in 
your own home—during your spare 
time. You need this book and it costs ‘ 
you absolutely nothing. Merely 
send in the free coupon. Write for it Xx 


today— it is free—we will also send you the fam- of Taxidermy 
ous Taxidermy Magazine and bundreds of 1197_ Elwood Bldg. 
letters from our delighted graduates. Write today— Omaha, Neb. ‘ 


now—immediately—before you lay aside the 


paper. Gentlemen: —Please send 


NORTHWESTERN me your new book on Taxi- 
SCHOOL OF TAXIDERMY dermy 
agazine, also fu yarticulars 
of your special offer. “Alt Free and 
prepaid. No obligations on me 
**~ school for sportsmen whatsoever. 
bv sportsmen."* 


Name 


Address 
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dust a“Twist of the Wrist” Starts or Stops the Mach/ine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, ata cost of 2c a week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles. 
Leaving the women free to do other work while the machines are doing the washing. 


The 1900 Motor Washer 


Washes a Tubful in Six Minutes! 


1900 Water Motor Washer | 


Can be connected wit 
any water ta tantly 


~ 


va 


4 


Handles Heavy Blankets or Dainty Laces 
The outfit consists of the famous 1900 Washer 
with either Electric Motor or Water Motor. 
You turn on the power as easily as you turn 
jon the light, and back and forth goes the tub, 
‘washing the clothes fordear life. Then, turn 
a lever, and the washerdoes the wringing. All 
so simple andeasy thatitis mere child’s play. 


A Self-Working Wrin iger Free 
With Every Washer! 


Washer and 
Wringer. We guarantee the perfect working of both. 


Doing the wringing with 
1900 Electric Motor Washer 


No extra charge for ring, 5 which is one of 
finest made. Write for FREE 


do not ask you to take our word for it. Weoffer tosend a 1900 


the 
BOOK and 30 Days’ FREE TRIAL OFFER! 
Don’tdoubt! Don’t say it can’t be done. Thefree book provesthatitcan. Butwe 


Motor Washer on abso- 
J lute Free Tri al for an entire month to any responsible person. 


Not a cent of secur- 


ity—nor a promise to buy. Just your word that you will give it a test. We even agree 
to pay the freight, me take it back if it fails to do all we claim for it. 


card with your name an ress sent to 
turn mail. All cor espondence should be addressed to 


to us today will] bring you the book free by re- 


1900 WASHER Co., 5093 Court St., Binghampton, N. Y. 


Or, if you live in Canada, Write to the Canadian Washer Co., 355 Yonge St., Toronto, Canada. (23) 


FRENCH WINE MAKES FISH DRUNK—At 


Frontignan, Herault, France, recently, 


[EQUIP MENT]: 


700 gal. of con- 


fiscated wine were poured into a canal by the customs 
The wine, it is said, had a very intoxicating 
elect | on the fish and they were easily picked out of the 
water by hand. The housewives refused to buy fish 
F R BU INE when they could get them themselves, and the fishermen 
in the district united to protest against the action of 


HAT would you think if a man handed you a piece of brown pa- 
per with his name written on it, as his business card? You'd 
be rather non-plussed wouldn't you? At least you would have 

a serious doubt as to his desirability as a business connection. In other 
words his equipment for business does have an effect on you. You do 
judge him by his equipment,-—-and every man is judging you in the same 
way. Just remember that! 

Just as a card is an advance over a piece of brown paper with written 
name, so the 


Peerless Patent 
Book Form 


TEEL COMPANY 


PITTSSuRSH 


-K.HARRIG BUILDING 
CHICAGO 


is an advance over the printed, loose, card. You need this peerless card 
in your business equipment—and you need it because it is the best and 
cheapest. Cheapest because every card can used—none to throw 
away because they have become soiled in the pocket or case—none lost. 
Every card you pay for is available for the use for which it is intended. 

Send today for a sample of tab and see what the card is, and how it is 
—* from the book form with a smooth edge. You will be surprised 
and plea: 


The JOHN B. WIGGINS COMPANY 
gravers Die Embossers Plate 
62-64 EAST ADAMS STREET Pr CHICAGO 


the customs officers, but their protest was unavailing. 
$30 TO $50 


AGENTS bern 


Selling the Lansing Dustless Ash Sifter. 
Wonderful Sifter-shovel. Cuts down coal bills 
20% by screening unburned coal from ashes. 
Easily operated. Strongly made of steel. 
Lasts lifetime. Nothing like it. Big field. 
Needed in every home. Large profits. No 
competition. Complete outfit to Agents, 
$1.75. Particulars FREE. Write at once. 


THE GIER & DAIL MFG. CO., Dept. K, LANSING, MICH. 


You Can Produce Eggs 


At 10c Per Dozen 
We tell you how in the Philo System Book, and will mail you a copy of 
the book, POSTPAID ON APPROVAL. When you are satisfied that the 
book is actually worth more than §1 to you, or that by its use you can pro- 
duce eggs for less than 10 cents a dozen, you may mail us $1 Should 
the book fail to help you to better success with poultry and should it not 
be entirely satisfactory to you, you need not pay for it. Send a postal to- 
day asking for the Philo System Book on approval, and we will forward 


it by return mail. 
E. R. PHILO, Publisher 8 Lake Street, ELMIRA, N. Y. 


Make $10.00 to $20.00 per day! 
With Anyone of Our Machines! 
Are you looking for a good paying business this 


JAMESTOWN FERROTYPE co. 
Dept.47. 1113 S. Halsted St., Chicago, Ill. 
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Thousands of Electricians, Mechanics, and 
Apprentices Have Salaries Raised 


You can be safe in judging what a man can do by what has been done—past perform- 
ances—past records. In the files at the International Correspondence Schools are more 
than 27,000 letters that are witnesses to the marvelous results accomplished by students 
of the International Correspondence Schools. These letters came from all sorts and 
conditions of men who started with no more opportunities than you have—no more 
money—no more education, but today we find them in positions of responsibility 
and power. 

A recent tabulation of the records of 1,000 students shows that the average salary 
at the time of enrolment for I. C. S. Courses was $54 per month, but today, or at 
the time the letters of indorsement were written, the salaries have increased to an 
average of $183 per month. 

Such results are not due to chance. They 
are the reward of conscientious effort, and 
they should appeal to the ambitious, comfort- 
loving element of laboring people. 

These men took time to study, took time 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, how! 
can quality for a larger salary and advancement to the posi- 
tion, trade, or profession before which I have marked X. 


to find the better and more modern ways of 
doing things, and these are what distinguish 
them today from the low-wage laborers. 

There is not in all the world a greater force 
than the I. C. S. to put new hope in the hearts 
of the laboring men and to teach them to attain 
success. 

The I. C. S. are ready and willing to help 
you. Are you willing to be helped? Then de- 
termine what you want to be and 


<2) 
= 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Surveyor 

Civil Engineer 
Automobile Running 
Agriculture 


Mechanical Engineer 
Mechanical Drattsman 
R. R. Constructing 
Concrete Construction 
Architect | 
Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams 
Salesmanship 


Mark and Mail the Coupon NOW 


See SSS 
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Have the best heating system 
made, without the necessity 
of first accumulating its entire 
cost. Purchase a 


Jahant 


Down-Draft Furnace 
$10 down and $10 a month 


Have plenty of heat wherever 
and whenever desired, at the 
same time cutting your 
iy? usual fuel bill one-third 
; to one-half. 


Every Jahant Down-Draft Fur- 
nace is built to order for the 
building it’s to heat— that’s why 
it gives satisfaction. 

We issue a legal, binding 360 Day 
Guaranty Bond, and sell from the 
factory direct to you, thereby 
saving the usual dealer profits. 
Freight is prepaid on allshipments 
You can install the Jahant your- 
self. We send complete outfit— 
furnace, pipes, registers, etc., with 
special plans,detailed instructions 
and the necessary tools. 


Send for Free Book giving 
valuable furnace information. 


The Jahant Heating Co. 
25 Mill St., Akron, O. 


Furnace builders for over 30 years 


—400 Styles 


Prices reduced — still 
lower. Don’t try to get 

along with an old, worn- 
out stove. Pick outa new 
shining Kalamazoo from 
the 400 in the stove book— 


We ship the day your order 
comes; we back every stove 
with the $100,000 Bank Bond 
Guarantee. Over 200,000 
Satisfied customers — that 
proves guality. Burner 


Get That Free Stove Book 


Read all about stove making and stove selling— 
inside facts of the trade that you should know 
before buying. See new glass oven door ranges 
and other new features. Write a postal NOW 
for Catalogue No.473 , mentioning this paper. 
KALAMAZOO STOVE CO. 
Special Catalogues on Kalamazoo Furnaces and Gas 
Stoves on request. 


‘A 


Direct to You’ 


Tes IMPERIAL 
In Your Own Home atOUR RISK 


The Exclusive Feature Range : 
Odor Hood, Stone Oven Bottom, Ash Sifter 
Wonderful Fuel Economizer—Splen- 
did Baker. NO MIDDLEMAN’S 
3» PROFIT. DIRECT FROM FAC- 
TORY to HOME AT FACTORY 
PRICE. FREIGHT PREPAID. 
365-DAY GUARANTEE. Credit 
if desired. WRITE TODAY for 
Money - Saving Catalog of Ranges 
and Heaters. 


THE IMPERIAL STEEL RANGE COMPANY 
269 State Street, CLEVELAND, OHIO 


HES SANITARY {LOCKER |. 
The Only Modern,Sanitary 
STEEL Medicine Cabinet 


NO RAIN CHECKS FOR CRICKET—American 
baseball fans would suffer a shock if they went to a 
cricket match in England on a rainy day. No ar- 
rangements at all are made by the managers of cricket 
teams to give rain checks in the event of a storm put- 
ting an end to the game. This was shown recently 
when a big game was scheduled and the crowd was 
forced to stand outside for hours because the skies 
threatened a downpour. Finally the management ad- 
mitted those of the enthusiasts who were willing to 
sign their names at the gate as a guarantee that they 
would not ask the return of their money should there 
be no play that day. 

Will 


BUY PLUMBING SUPPLIES Riga 
AT WHOLESALE BE 


Don’t pay retail — Full stock on hand for 
prompt shipmen Send for free cata 
P. KAROL. ‘768 to 772 West 8t.. Chi 


Costs little, no plumbing, requires little water. 


Weight 15 pounds, and folds into small roll. 
Fall length baths, far better than tin tubs. Lasts 
for years, Write for special agents offer and full 
deseription, ROBINSON MFG. CO., 2035 Adams Street, 
TOLEDO, ONTO, i ‘abi 


Manufacturers Turkish Bath Cabinets. 


orlocker finished in snow-white, baked 
ai everlasting enamel, inside and_out. 
Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 

Costs Less Than Wood 

Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

The Recessed Steel) HESS, 910 L Tacoma Bldg., Chicago 
edicine Cabinet Makers of Steel Furnaces. Free Booklet, 


DON’T PAY TWO PRICES 


Save $8.00 to $22.00 on 
Hoosier Heaters 
and Ranges 


Why not buy the Best when you can buy them 
at such low unheard-of Factory Prices. Our 
new improvements absolutely surpass any- 
thing ever produced. Save enough on a single 
stove to buy your winter's fuel. Thirty Days 
Free Trial in your own home before you buy. 

Send postal today for large 

catalog and prices. 


B Hoosier Stove Co., 249 State St., Marion, Ind. 
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CREDIT 


Send for Our Free Big Catalog Today 


Investigate this great money-saving and easy month- 
ly payment plan. 

Learn how you can have a home of luxury and comfort 
immediately, for which you can pay just a little at a time, as 
you earn the money during a whole year or over. 

‘ou do not need to skimp and save up ten, twenty-five, fifty 
or a couple of hundred dollars before you buy. 

You are not asked to give a note, chattel mortgage or any 
other security. We send no collectors—charge no interest, 
there is no publicity—no red tape or delay of any kind. 

You take no risk. If you are not absolutely pleased after 
thirty days’, simply send the shipment back to us and your 
money will be refunded, including all freight charges, etc.— 
so you cannot lose a single penny. 

You may order any item in this special announcement. 
and the same way from the catalogue by simply sending first 
smal] payment. Our new, liberal. confidential credit plan is 
just the same kind of credit your grocer or meat man might 3-Piece Mission Library Set 
allow you, only_we give you a year or over to pay—a little ata 

Our multi-million dollar resources (all our own capital— sion design with rich carving on front of seat and to D back repel. Has heavy posta 
we do not do business on borrowed money,) give us such tre- and wide arms; broad comfortable seats contain Monarch’ indesteuctibie etoet 
mendous buying and trusting power that we can offeryouterms spring construction and are covered with*‘Imperial’’Spanish leather. Library t 
no ordinary concern would even dare think of. In fact, we top, size 34x24 inches, broad bookshelf, stout legs and end magazine 
have listed practically every item in this wonderful catalogue Price of Set Complete, only $9.75 
at prices far below what your loc could even buy them for. Terms: $1.00 down and 50c a month 


30 Days’ Free Examination—One Year to Pay 


Through 57 years of dealing with the public, we have 
roved what we believed at the beginning —that no matter where a 
amily may live, or how small their income might be, they are just 

as honest and we can just as safely trust them for home furnishings 

as we can trust the people of greater means who have charge ac- 
counts with us in our 22 great retail stores in the big cities. Just 
write for our new catalogue and we will open an account for you, so 
that you can order anything you want—and all you want to furnish 
your home—and you will be given a whole year or over to pay. - 
member, there are over a million families—rich and pene—aee buy 
all of their home furnishings from us on this great,easy-pay ment plan. 


~ wWe have prepared this Great New Catalogue, representing 
7,000 modern designs in articles of furniture and home furnishings, 
and we will send this new book showing illustrationsin natural color: 

with complete descriptions, by mail, postpaid in a plain package, it 
you will simply send us your name and address on a postal card right 
now so that you can secure @ copy before the edition is exhausted. 


Write Today 


Take advantage Catalogue 


For, in the production of no other line of goods Go we enjoy greater ad- of this great saving 
vantages than in the manufacture of stoves. We gus teetoyoua jin mo ney andthe 
positive saving of from 15 to 50 per cent on any stove you select. W A 

anticipate the biggest stove season in the history of our business, an convenience of our 
liberal, easy-payment 


ou should not think of buying a stove 
credit plan, For 1c you 


Great Stove Bargains. 


ine we show in our new catalogue. 


No.0-8042 No.0-8B125 No. 0-SC203 can investigate and 
is famous ** “*Prize’’Blue Steel Our, famous “‘Re- fully satisfy yourself. 

t’’ Heater is listed ‘**Regent’’ e— gent’’ Hot Blast Stove ~ 
2s r markable bar- with = reputation of fs a powerful, quick Send just your name 
a It is anintense over 50.68 Wn in enter, mare < pane- and address on a postal 
eat sconom=- utelyguar- somely designed heav “ 
ical inthe consumption anteed, Has 18x18 castironandcold rolled Card and we will mail 
of fuel. Built of cold in oven. Beaut fully steel. mica ligh you this big book of 

hamental cast iron, and closet.LargeFirepot. nickeled: Has hot blast 7,.000bargains, The 


namen 
full nickel trimmed. 
ade in two sizes. 


firepot 
only $7.85. Terms 
down and 50c per mo, 


HARTMAN 


Price, without hot 
$19.7 5. Terms: $3 
. $1.25 per mo. 


as 


voir 
5. Tms:$3 
wn, $1.75 per mo. 


tube and draft features 
—a wonderful fuel sav- 
er. Fully guaranteed in 

very particular. 13 
in. Firepot. 


Price only 09.85. 


FURNITURE & CARPET CO. 


3945 Wentworth Ave., Chicago, lil. 


book will be sent in a 
plain package, and all 
charges prepaid. 

it Is Free, Send 
Today. 
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of Protect Your Idea! <e 


PATENTS PAY 


$492,530.00 Made by Clients **My Trade-Mark” $492,530.00 Made by Clients 
Proof back of it—write for my FREE literature—it will pay! 


BOOK ‘What and How to Invent— 
Proof of Fortunes in Patents”—FREE 


Containing: Views of Prominent Men and Publications on 
Inventions; “Patents Wanted”; “How to Advertise Your 
Patent”; “ How to Secure Money to Procure a Patent”; 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


I have received one of your 127-page books entitled “ What and How to Invent— Proof of Fortunes fo Patents” and I 
would not take $5.00 for it if I could not get another copy. (Signed) CHAS. J. WE »¢ 


$10,000.00 PRIZE: Write for instructive circular giving full information FREE 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln National Bank, Griffin Mfg. Co. 
Washington, D.C. New York, Reading Ro-sufcrced + 20, 
NOTE: When writing these cli- Warsaw Paper TF oeehag y. Reading, Pa. Sobrado, Rio de Janicro, 
ents send two-cent stamp for New Era uty 
reply. Wm. H. Page Co., airfield, Iowa. Electro Importing ( Co., 
Little Giant Hay Press Co.. New York, N. Y. Bernhard Furst, _ k, N.Y. 
Dallas, Texas. Butler E ngineering Co.. Vienna I, Rex Electric Go., 
American Railway kron, Ohio Austria-Hungary t. Louis, Mo, 
Appliance Co., Klebold Prose. A.J. ish T Sam'l Allen Mfg. Co 
Oil City, Pa. New York, N. Y. —- iciiies Dansville, N. Y. 
B. F. Goodrich Go. Gar! Electric . Otto von Kottenburg.4 Gas Range & Heater Co., 
kron, Ohio kron, Ohio hwindstrasse 20, So. Pasadena, Cal. 
Susquehanna silk Mills, Gray Lithogeanh Co., Frankfort A/M, Camp Conduit Company, 
w York New York, N.Y. Germany Cleveland, Ohio 
E.£. VROOMAN Send by registered mail data of your invention 


for my opinion as to the probable patentability of 
same; if you want a careful examination of the 
Patent Office records made (a full report) as to 
the patentability of your invention, then send 
with the data $5.00 to cover cost of this examina- 
tion, and in the event you proceed with the filing 
of your U. S. application, I will credit the $5.00 (as 
an advanced payment) upon my attorney’s fee. 


Foreign Patents a Speciaity 
If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. Liberal discounts. 


My Office and the Patent Office 
(I give you proof of my location) 


Across the street from the U.S. Patent Office. High-Class Work— Excellent Testimonials 
Expert—Prompt Services 112-page Guide Book for Inventors, FREE 871 F street, N. W. 


E.E. VROOMAN, Patent Lawyer Wash., D.C. 


Old-established branches throughout the world. 
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Patent 


Special Offer—Free Search of Patent Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 
a Free Search of the Patent Office Records to ascertain if it is patentable. 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 


Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 


Our Four Books Mailed Free 


to any address. Send for these books—the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. _ 


What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse- 
ments from prominent inventors, manufacturers, Sen 
ators, Congressmen, Governors, etc. 

List of Patent Buyers 

Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 

We Advertise Our Clients’ 
Inventions Free 


In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World's Progress. Sample Copy Free. We not only 
save you time and money in securing patents, but ob- 
tain patents which PROTECT the invention and PAY, 
After the patent is granted we assist you TO SELL 
YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and can secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. 


VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. 


Main Offices: 724-726 9th St., N. W., WASHINGTON, D. C. 


& Copyrights Secured 


Trade Marks and 


or Fee Returned 


If we report the invention 


VICTOR BUILDING 
Our new $150,000 building opposite U. 8. Patent Office 
SPECIALLY ERECTED by us for OUR own use 


REFERENCES 


Second National Bank, Washington, D. C. 
C.K 


aassiter, Mechanical Engineer, Schenectady, N. Y. 
Pitner Gasoline Lighting Co., Chicago, I)! 
Sprout, Wardon & Co., Mfrs. of the Monarch Feed Governor, Muncy, Pa. 
The L. B. Dozier Co., Mirs. of Plumbing Supplies, Columbia, S. ¢ 


B. B. Earnshawand Bro., Mfrs. “Cream Blend” Flour, Washington, D.C, 
R. G. Dun & Co., Washington, D. ¢ 

National Savings and Trust Co., Washington, D. C. 

Smethport Glass Co., Smethport, Pa 

Lawrence Mills, Mfrs. Bed Spreads. 51 Brooke Ave., Englewood, N. J. 
The Melvin Gauge and Signal Inst. Co., Scranton, Pa. 

Damon Mig. Co., Mirs. Flour Mill Disintegrators, Bowling Green, Ky. 
Chamber of Commerce, Washington. D. C, 

Union Savings Bank, Washington, D. C. 

Lincoln National Bank, Washington, D.C. 

Modern Canner Co.. Bridgeport, Ala. 

M. Winter Lumber Co., Sheboygan, Wis. 


PHILADELPHIA OFFICES: 1429 Chestnut St. 
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—There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


“WHAT INVENT” 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 


” 


ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
gladly send these books free. The sooner you write for them the sooner you will 
know ali about patents and the many different lines in which new inventions or 
improvements may be made. 


4 If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 
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RF AT E hi T THAT PROTECT and PAY 
Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results. 


Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


| WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N. W.,Washington, D. 


Patents that PROTECT 


Manufacturers 
For Facts about Prizes, Rewards, etc., send 8c stamps for are constantly writing me for 


our new 128 page book of intense interest to Inventors. new ideas protected by OWEN PATENTS. Send for my free 


R 8. &A B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 literature and read their wants. 


FREE! } Three finest patent books | published ! 72-page 
guide “Successful Patents ;” Stepping Stones” 


(containing list of over me a wanted; about prizes, 
, reward offers, etc.) and “ Patent P: tion ’’ (tells how 
BROKEN PARTS | 120% request. 


Have them welded t oggther by the ,Ozz-fe oye Very highest references. My personal services, I help my 
Bronze, Co »per, y AE hs and all clients se]l their patents or dispose of their applications. 


other metals can be welded. Manu- | Advice free. No obligation incurred by writing me. Free 


Sacqurmes net ed a. Welding | manufacturing facilities. I secure patent or no fee. No 
plnute supell la r shops or large charge for report as to patentability, practicability, etc. 


DAVIS BOURNONVILLE CO. | RICHARD B. OWEN, 9 Owen Building, Washington, D. C. 
105 West St, NEW YORK; 505 So. Lafiin St., CHICAGO 


THREE MILES A MINUTE—Foremost among the . 
countries constantly engaged in railroad improvement PROCURED AND SOLD; 
which has high speed for its object is Germany. Con- 

necting Zossen and Marienfeld is a military railroad, 


Easy terms; careful, con- 


scientious work; advice 
ANTED so METAL FREE; new BOOK FREE; correspondence 
Is and solicited ; highest references ; send sketch to-day. 
NAL STAMPING & ELECTRIC WORKS SUI 

‘Jinton Street, Dept. 3 Chicago, Ll. H. J. SANDERS CRILL EA LOCK Chicago, Ill. 


CAST MECHANICAL 


SUPPLIES LAND MATERIAL BUILD 
AND FORTUNES 
LIGHT MACHINE WORK FOR YOU 


132 MILK STREET. BOSTON Our free booklets tell how, what to invent, How 


AR WHEELS & PART SOF MOL 


Ws 


To CHOOSE AN ATTORNEY, and save you money. 
AMERICAN MODEL AND TOOL WORKS Prosperous clients in all states. Best bank 
617-631 W. Jackson and other references. WRITE TODAY 
ve CUTTING. 


MAKE MODELS, 
AND MODEL PARTS. EXPERT GEAR FT 317 SEVENTH ST.., 
Inventions developed and simplified, also manufacturing. D. SWI & co. WASHINGTON D.C 


Our Brain Belongs 
4 » INVENTOR to You. Our Ideas . . P A R K E R 
Are Free of Charge. Formerly Member Exam ining 

£ All we want in return isto build your model, Corps, U.S, Patent Omic 

£ special machinery, dies, tools and jigs to PATENT LAWYER 

£ nanufacture sheet metal goods, etc. We 210 MCGILL BLDG 
are expert mechanics, over thirty years ex- 

H perience and have one of the best equipped WASHINGTON, D.C 
shops in the country. Ask for Booklet No. 

H 17. Consultation free. Experimental work Patents, Trade Marks, Copyrights, Patent Litigation 

a ictly confident 

& SON Handbook for Inventors, “* Protecting, Exploiting 

2 236-242 S. 9th St., Philadelphia, Pa. and Selling Inventions” sent free upon request. 


Talk to the Inventor 


LEARN HOW A PATENT MAY BE MADE VALUABLE 


If there is any basis for an application in your idea, I can find Send f. What You Should Know 
it. But I will explain it to you before filing your application. FREE What to Invent 

Copies of Nearest Patents, and Report, in Every Case What NOT to Invent 

I have patented inventions reported unpatentable elsewhere BOOK How to Sell Your Patent 


H. L. WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 
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SEBASTIAN 


15-INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and Geueral Repair 
Shop. If you are in the market for a 
lathe, be sure and investigate the merits 
ot the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 
THE SEBASTIAN LATHE CO., 


PRICES RANGE FROM 
$60.00 UP. 


BUY A 


GUARANTEED ACCURATE LATHE 


YOUR MONEY BACK 
IF YOU ARE NOT SATISFIED 


save ro $7 5% 


Ask for Our Machinery Catalog ‘‘K” 
WRITE FOR IT TODAY! MAILED FREE ON REQUEST. 


SEARS, ROEBUCK AND CO., CHICAGO 


-LATHES 


" 9 to 13-inch Swing 


List price $75 and up according 
tosize. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


L. HAGENOW, NEW MAVEN, ¢ CONN. 


PATENTEO Uses LEIMAN BROS. Size F 

; - VACUUM PUMP with 200 
ft. hose and 3 horse power. 
These pumps take up their 
own wear. Used for portable 
and stationary outfits. Sizes 2 


to 338 cubic feet per minute. 
CATALOG No. 23 


LEIMAN BROS. 


62 P. John St., New York 


INTERIOR VIEW 


14% miles in length and as straight as a rule, and on 
this line the world’s highest speed records have been 
made. The cars are about 72 ft. long and weigh 90 tons 
each. Each car is fitted with four electric motors, two 
at each end, developing 1,000 hp. in all. Day by day 
the speed was increased until the velocity of 130 miles 
per hour was reached. It was the opinion of conserva- 
tive engineers that 150 miles per hour could be had. 
Less conservative engineers placed the limit at 200 miles 
per hour.—Chicago Inter Ocean. 


-LATHES 


CATALOG FREE=——— 


The Crescent Universal Wood Worker 
is Built Better than you ordinarily expect 
a combination machine to be. You will be 
pleased with the machine when you see it ¥ 


Send today for our new catalo e 
press. In addition te Bp ail +> 
CRESCENT Universal Wood We ker, it 
tells about our line of band saws, saw tables, 
shapers, jointers, variety wood workers, 
planers,swing saws,disk grinders,and borers. 
THE CRESCENT MACHINE CO. 
93 Col Leetonia, Ohio. 


Our Immense Factory Can Save You Money 


on Stampings, Porcelain. Enameling. 
fe specialize in Drawing, Stamping and 
Spinning—Aluminum, Brass, Copper, Tin 
\} Plate, Monel Sheet, Steel and Cupror. 
Japanning in all colors, Tinning and Hot 
Galvanizing. Jobwork. Right Prices, Quick 
} Delivery are insured by a modern up-to-date 
7 plant with a floor space of 12 acres. Let us 
/ tigure with you and point out a saving. 
GEUDER, PAESCHKE, & FREY €0. 
Contract Dept. Milwaukee, Wis. 


= | 
‘ie 
4 | uf SOUTH BEND MACHINE TOOL CO., 423 Madison St., South Bend, Ind. 
_ 
city 
— | 


Water System 


costs nothing to maintain. 
Moreover the first cost is low 
and no fuel or power other 
than the water itself is re- 
quired. It works automatic- 
ally day and night, winter 
and summer and you need 
never go near it. 


Write for catalog describing 
this water system which is 
unequalled in economy, sim- 
plicity and reliability. 

RIFE ENGINE CO. 


2131 Trinity Bldg. 
New York 
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Just Look 
At the Jaws! 


The position of the 
fulcrum gives the 


Starrett 
Expansion Pliers 


their bull dog grip. The adjustable jaws keep 
the handle in just the right position to squeeze. 
As a puller for headless nails, or a wrench for 
small hex and square nuts, and for a thousand 
jobs where ordinary tools fail, these pliers 
are just the thing. 


Send for catalog 19 AP 


The L. S. Starrett Co. 
Athol, Mass. 42.18 


BUGGY RIDES AND GOOD ROADS—Romance 
and road improvement go hand in hand out in Missouri. 
Young women in the vicinity of Macon, Mo., have 
banded together and have issued an ultimatum: “No 
good roads, no more buggy rides!’ Every young man 
presenting an invitation must show his membership card 
in a good-roads organization. There is nothing very 
romantic in buggy riding over a bad road, and be sides 
the young man requires both hands to guide his horse. 
Good roads mean one-handed driving, perhaps the young 
women of the neighborhood of Macon are not such dis- 
interested good-roads advocates as might at first be 
thought.—Engineering-Contracting. 


FOR SEWING 
The Speedy Stitcher is the 

latest and best of ~~ 
anything ever 
offered for $1.00. 


Send at once for td and terms. 
AUTOMATIC AWL CO., 26 Gardner Terrace, WORCESTER, MASS. 


It is Remarkable Y a 


how easy it is to have plenty of \ uy 
water in and about the home— 
with a Jarvis Water 
Supply System. It is so 
simple that a woman can 
easily operate it. Does} 
away with laborious 
supplies 
water any place at any - 

time. We furnish all the necessary pipe, 
fittings, fixtures, etc.—you can easily install 


A JARVIS POWER PUMP 


of elec cu rrent, less than repair bills on 
er lift and ater motors. Costs 
ra ly nothing when run by gasolme 
engine work. Write 
at Onee for Complete Catalog & 
—Sent Free. Dealers Wanted 
Jarvis Engine & Machine Works 
Lansing, Mich, 


tit RED DEVIL woror 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 14 
horse power on inch 
pipe, 80 pounds pressure; ' 
lhorse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 

No. 1492 4inch Motors 
for grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffing 
wheel, silver polish and 
pulley, $3.00. No. 1493 
Motor and pulley only 
$2.50. 4g horse power 
on 8) pounds pressure, 
Improved construction 
Speeds, 3,000 to 
revolutions per minute 
Only scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. ‘Tremendous 
output warrants the price. 
Money back for any reason. 


CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR co. 
Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 


»0oklet on ** Theory and Design of Water Motors."’ 


Please Mention Popular Mechanics 
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REG. U.S. 
PAT. OFF. 


MECHANICS 
HANDY LIST 


You Can Trust 
The MARK of 
the MAKER on 
P.S. & W. 
Hand Tools 


93 years of tooi-making 

experience,reputation 
and progressive excellence are 
stamped with that mark on 
every guaranteed item in our 


170 Pages of 
Valuable 
Information 
Free to All 
Tool Users 


Reference tables for 
every day use anda 
catalog of over 200 
tools that you can 
trust — because you 
FourLargeLinesofHand-Tools whe makes 
For Carpenters, Machinists, 


Electricians, Tinsmiths, etc. 


Braces, Bits, Chisels, Gouges, Drawing 
Knives, Awls, Pliers, Splicing Clamps, 
Wrenches, Squares, Callipers, Snips, Ham- 
mers, Hatchets, Ratchets, Ratchet Drill 
Stocks, Punches, etc., etc. 


The Peck, Stow & 
Wilcox Co., MFRS. 


of the Largest Line of Mechanics’ 

Hand-Tools Offered by Any Maker 

Address Correspondence 20 Murray St 
N. Y. City 

Established 1819 

Five Large Factories 


7. Please Mention Popular Mechanics 


V Blocks and Clamps 


A handy tool for the toolmaker. 
They are made of tool steel 
hardened, with the sides and 
the V grooves ground parallel. 
Sold only in numbered pairs, the 
grooves in blocks of the same 
number being in alignment. 


Catalogue mailed upon request 


BROWN & SHARPE MFG. CO. 
PROVIDENCE, R. L., U.S. A. 


On French railways the maximum speed allowed by 
the Board of Trade is 70 miles an hour, and 75 if the 
train is late. The Northern of France Company asked 
government permiss‘on to run at 80 miles an hour, but 
the request was not granted. 

So clear is the mountain atmosphere at Quito, under 
the equator in Ecuador, that persons dressed in white 
have heen distinguished 17 miles away. 


pAGENTS~Make $30 per Week 


PAT OCT 
This AWL sews a lock stitch like a machine. 
Best thing ever made for repairing Harness, 
Shoes, ete. A dozen exclusive features. Demand 
is immense. Sales astounding. Roy Sage writes, 


“Received Awl, sold 5 in 15 minutes. + 
Perrine says, “Sold 9 on way home with 
sample." Low price, big profit, reat value, quick sales. Drop 
everything; write for sample and instructions 


Ww. S. JUDY. Mgr. Dept. 1441, DAYTON, OHIO 


Measuring Tapes 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, ; 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


mE [UFKIN £0. 


thes 


\ 


SAGINAW, MICH. 
New York London, Eng. Windsor, Can. 


| 
‘4 
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Williams’ Wrenches 


“At the Top of the World!” 


an “ “i 


A Safe Platform jo Stand On 


An actual photograph of WILLIAMS’ WRENCHES taken from the 57th story 
height of the new “record’’ Woolworth Building, in the course of construction, 


750 ft. above City Hall Park, New York City 


A big business like a big building demands a solid 
foundation. The structural worker’s knowledge of 


“VULCAN” <*> “AGRIPPA”’ 


QUALITY eliminates his fear! Careful inspection eliminates 
our risk! Every WILLIAMS Tool and forging is guaranteed. 


The just out, 1912 Catalogue (pocket size) will interest 
every user of tools and drop forgings; mailed free. 


J.H. WILLIAMS & CO., Superior Drop-Forgings 


No. 28 Richards St., BROOKLYN, N. Y. 


* Singer Building, 41 stories in height. 
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vols 


Stanley Ti 


“Zig Zag” Rules 


In the longer lengths they might well be 
called “Folding Tapes.” 


They have, however, this advantage,— 


As the joints are held open by springs, they 
can be used to measure across openings by 
supporting the end away from the user, where 
with a tape it would be necessary to have one 
person hold each end, or else hang the outboard 
end on a nail, necessitating additional climbing. 

In many cases they are useful for measuring 
concave, convex, and various uneven surfaces. 


When the entire length of the Rule is not 
required in measuring, those joints not open form 
a very convenient handle. When folded, they 
are compact and easily go in the pocket. 


Stanley “Zig Zag” Rules are exceptionally 
well made,—are of thoroughly seasoned wood, 
and have a specially fine finish. 

The joints contain a stiff spring which holds 
the Rule rigid when open, even in the longest 
lengths. 


Made in 2, 3, 4, 5, 6 and 8 foot lengths, 
in several styles of figuring, and with white or 
yellow enamel finish. 


Folding Rules are carried in stock by all 
hardware dealers. Be sure when purchasing 
that the trade-mark “Zig Zag” is stamped on 
the Rule at full length, or in its abbreviated 
form “Z Z.” 


Catalogue No. 34-A contains complete 
description of all styles. May we send you one? 


Level Co. 


New BriTAIn.COnn. U.S.A. 


The Delight of Sharp Tools 


A good workman keeps his tools sharp. Good 
tools and a good grindstone to sharpen them 
on, enables one to work for himself or the 
other fellow ata paying clip. 4% 


GRINDSTONES «a 


will sharpen anything that 
needs to be sharp. Most of the sto 

good tools and machinery you own were certainly 
sharpened and shaped on grindstones that came from 
our famous Berea and Huron quarries. No other equals 
them for uniform grit and necessary grinding hardness 


All Cleveland Grindstones bear our new trademark. 
They are your assurance that you are getting the genuine. 
The difference in grindstones is so great it will pay you to 
make sure you are getting the best as they cost no more 
than many inferior grades. 


The Sterling Model is the same depend 
able Cleveland grindstone, mounted on 
a riding frame. 


The Empire has a higher frame, a 
design made especially for farm use. 
If you don't know a Cleveland dealer, 
or need a special purpose stone, write us. 


THE CLEVELAND STONE CO. 
619 Hickox Bldg., CLEVELAND, OHIO 


EXTINGUISHES FIRE WITH THUMB—Hoseman 
Guy Hall, of the Manchester, N. H., flying squadron, 
found his six feet and over a good asset one morning 
last week, when the squadron was called to a dwelling 
fire in Prospect Street, to extinguish a blaze from an 
open gas pipe. 

en from the gas company had been at the house, 
installing a meter, and on leaving turned the gas on. 
A chandelier had been taken off previously in the parlor 
of the house, and the pipe left open. The housewife, 


y OR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boz ards, 
or any heavy material. Stewart's 
. Automatic Awl is the only 


It takes a wax perfect Sewing Awl. 
fee is 

trom spool and STEWART- 
does the work of any har- SKINNER CO. 
ness m ermachine. Itis 


pensable for farmers. wi 


want 
Sent prepaid for $1.25. Send at once -4 catalog. Worcester, Mass. 


Perfection Spring Winder 


MADE IN 3 SIZES 
No. 1 cap to 3/32 wire . . 
. 


$1.00 each 


The only Practical LSpsing Winder on the market. Makes 
springs any length, diameter or pitch, any gauge wire, 
flat or square stock. The only tool suitable for making 
right or left hand, extension, compression or torsion 
springs. Winds to last inch of stock. No waste. Should 
be in all garages and repair shops. 


EDGAR T. WARD & SONS, SMALL TOOL DEPT. 


23 Purchase St. BOSTON, MASS. 


Please Mention Popular Mechanics 
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Fastens Anything 
to Masonry 


Absolutely the cheapest and quickest means of 
fastening fixtures of all kinds to Concrete, 
Brick, Stone, Marble or Tile floors, walls or 
ceilings. Guaranteed to hold. 


The Van Expansion Bolt © 
Special Trial Offer 


25 size 3-16" 
10 “ 5-16" 


Money refunded if not 
sizes on request. Write for free, sample and 
booklet “Expansion Bolt Facts. 

VAN EXPANSION BOLT CO. 
417 Fort Dearborn Bidg., Chicago 


EXPANDED 


Do You Work in Copper? 


$4.50 
directions for making 
Brass and Copper Bowls 
Fern Dishes, Lamp and Candle Shades and 
‘4 many other articies for household use 
We carry a large stock of 
ARTS and CRAFTS 
SUPPLIES 


ORR & LOCKETT HARDWARE CO. 
14-16 West Randolph Street. CHICAGO, ILLINOIS 


smelling gas, went into the room and lighted a match. 
The gas instantly ignited, and when the firemen arrived 
there was a sheet of flame the size of a bushel basket 
playing about the pipe. Hoseman Hall, who chanced 
to have on a pair of heavy leather gloves, "calmly reached 
up and, placing his thumb over the pipe, extinguished 
the blaze for want of fuel. 

There was fortunately no explosion, as the leak was 


DUPLICATE KEYS 


made in little over a minute by the 
HARRISON M. 1. P. KEY FILING MACHINE 


Yales, Corbins, Russell & Erwins, Norwalks, Read- 
ings, etc. The greatest invention of the age, price 
vithin besa reach of the masses. Mast er Mechanics, 


Hardware Stores, Superintendent of Buildings, Iock- 
smiths, et cannot afford to be without this to ol. 


$3 complete by mail free. Send for circ uler 


HARRISON & CO., 81': New Street, New York 


WE SHIP ON APPROVAL 


Our Hi and Power Angle Benders are 
so indispensable tor bending rods 
squares, and flat pieces into il! so ots 
of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make et 1 pe ae 
tools for bending eyes, hooks, 
shapes, hinges, rin gs. et wi ite 


for complete descript 


WALLACE SUPPLY CO., 124 No. Jefferson St., Chicago; 26 Cortlandt St. ew York City 


Tool Cases 


for Machinists 
& Toolmakers 


You need one of the many styles shown in our 
free catalogue. They are the best built and 
most prac tical on the market and it’s the up 
to-date way to keep tools in good condition 


and orderly arranged. We ship direct to 
you and guarantee complete satisfaction. 


ASerslucr wens. iene, 

Mirs. of Mechanics’ High Grade Cases 
818 Germantown Street, DAYTON, OHIO 


“YANKEE 
TOOLS 
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Releases 
Automatically 


and places the 
nat Screw, drives it in by 
ratchet movement and 
automatically releases it. 


Simple and practical: Just a 
pair of steel jaws, fastened to a 
spring, and fitted to the blade of 
a “YANKEE” Ratchet Screw- 
driver. Of course, the screwholder 
must be exactly right — and it is 
exactly right; as made, adjusted 
to the blade and tested in the 
“YANKEE” Tools factory. The 
attachment is not sold separately. 

For use in “YANKEE” Spiral 
Screw-drivers, a bit fitted with the 
“YANKEE” Screwholder Attach- 
z ment is to be had from your dealer. 


You work to big advantage 


with this tool where you have to hold 
on with one hand; or in placing screws 
fin cramped corners, high overhead, 
down holes, etc., etc. 


“Yankee” 
Ratchet Screw - driver 


fitted with Yankee” 
Screwholder Attachment 


No. 110. As illustrated. Right 
and Left Ratchet; and Rigid. 
Ratchet -shifter working length- 
wise with the tool. 
No. 111. Same, 
moves across tool. 
FIVE SIZES: 3 in- Blade, 65c 
4in. Blade, 70c_ 6 in. Blade, 85c 
5 in. Blade, 75c 7 in. Blade, 95c 
“““VANKEE’ Tool Book” (free) 
o scribing and illustrating all of 
YANKEE” Tools. 
AY TOMOBIL ISTS Write Sor 
“YANKEE’ Tools in the Garage”’ 


NORTH BROS. MFG. CO. 
PHILADELPHIA 


except shifter 
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A_ limited number 10-inch Student Rules PAPER 
with cardboard scales FREE to each purchaser COVER 1 
of book below. Flexible silk cover, $1.50. 

There seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which ig 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 78 full size engravings, each engraving end example is explained 
and “written so you can understand it.” In fact any person who has never seen a Slide Rule, and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are those which frequently come up for solution by the Banker, 
Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr., Contractor, Salesman, Time-Keeper; 
Bookkeeper, Lumber, Land, and other merchants too numerous to mention. 


8 


L a= (2 = 
| | Aw 
wit i 2 
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~ 

This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci- 
mal equivalent of vulgar fractions or “vice versa,”’ calculate interest, percentage. Also the mensuration of 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
etc., the rule is indispensable in their work. It is one of the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
shows percentage a customer's recording meter is either “slow or fast.” The Richardson Direct Reading Slide 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You simply ; 
place the key to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: suca 
as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; areas, circumference and diameter of circles. This Rule is my 1912 type now 
being placed on the market for the first time. Made in two sizes, coat and vest pocket llxl\x{ and 54x1l%x's. No wood in 
their construction, scales white celluloid, printed from engine divided plates in two colors, and washable, secured by an improved 
locking device in an absolutely non-corrodible Aluminum and Monel Metal framing. Durable cardboard case for large rule, and 
neat leather case for vest pocket size. Special case for large rule end-flap and button fastening 25c extra. Full leather case 50c. If 
ordered now | give free a copy of my new book The Slide Rule Simplified.’ Price of either above rules $2.50. A limited oumber 
10 inch Student Rules with cardboard scales Given Free to each purchaser of above book. Price of book without rule, paper 
cover $1.00. Flexible silk cover $1.50. GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician, U. 8. Navy, 4218 24th PL, Chieago, U.S. A, 


o An Automatie Boring Tool ) SENT ON 30 DAYS’ TRIAL TO RESPONSIBLE PERSON 


That Fits Your Pocket N T bey ong a 
A mighty handy, convenient tool. Li ———_§ Too older Made 
ul It has all the good qualities Constructed of hardened steel, well and 
\ of 4 and more expen- truly made. Holds any shape of stock 
sive borers. 


down to No. 60 Drill. Write for Catalog E. 
Star Borer No. 8 


B MORG AN Manufacturer of SPECIALTIES 
has eight numbered cells in 


drill discovered before the gas had become dense enough to 
from 1-16 inch to 11-64 inch, settle to the floor, and the blaze was confined to that 
Cell No. 9 contains a small section of the room near the pipe. The firemen arrived 
screwdriver to be used when the in time to remedy the trouble by shutting off the gas 
sack je Compesesen. in the cellar before any damage beyond a smoked ceiling 
was done.—Fireman’s Herald. 
The name gazette as applied to a newspaper is de- 
rived from a small Venetian coin, the price of the first 
news sheet published there. 


|| GASOLINE SOLDERING IRON BLOW TORCH 
Get a FREE SAMPLE of a RED DEVIL A Little Light""—On Some 


Our book ‘‘Tool Practice’’ is FREE—Send for it -——-——e 
MILLERS FALLS COMPANY 
28 Warren Street NEW YORK CITY - 


extra-Handy...Heat. Free booklet. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


Just one , No. By Getting a Work Bench Like This 
of 33 PS) im 
Yes “IT IS all in the wheel” the little steel wheel 
that has made “Red Devil” Glass Cutters the 
best in the world, and the cutters that are used 
by everybody that cuts glass. Ask any glazier his opinion 
of them —“* Unequalled,” “‘Can’t be beaten,” “ Finest 
made,”’ ““Can’t use any other,” etc.—Your hardware man 
sells ““Red Devil’? Glass Cutters. Just ask for them. 
Send us three 2c stamps for ONE only free sample. 
SMITH & HEMENWAY CO., 051 Chambers St., N.Y. 
(We make “‘Red Devil” Tools — 3000 Kinds) 


most any kind of work 
around the house. The 
bench is 444 ft. long. 

inches wide and 32 inches 
high, made of hard 
maple, has 2 Patent 
Wood Screw Vises. The 
cabinet has three drawers, each 
16 inches long, 18 inches wide 
and 5 inches deep, fitted with 
locks. The cupboard is 18 1-2 


door, and will be shipped 
you at once on receipt of $14 


Cc. CHRISTIANSEN 


MANUF URER 
2219 Grand Ave., CHICAGO, ILL. 


The too! illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 


trial, y t satisfied that you h ived rter’ 
worth, your money will be prompily returned to you on receipt of tool. Standard Tool Supply Co.,42 W. 15th St., New York City 


THE SLIDE RULE 
SIMPLIFIED 
| 1912 | 
/ 
| THE EXCELSIOR BRAD SET. PRICE 25 CENTS 
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Hand, belt 
and motor 
machines. 


The biggest line of all 
kinds and sizes of pipe 
threading equipment de- 
signed or manufactured. 


The Oster “Bull Dog” Line 


Known throughout the world. Recommended by 
eighteen years of success in the best plants, where 
highest efficiency is daily demanded. 

Reasonable price, accomplished by the elimination of 
complicated parts. Simplicity of design, and consequently 
a simplicity of operation—making it unnecessary to employ 
an expert operator. Anyone can accomplish perfect results 
and high speed upon an Oster, without previous experience. 

Self-locking dies. No resetting for each cut. No turn- 
ing back over the finished threads. One movement of the 
hand opens or closes the dies. Every contractor, every 
shop, and every individual, who is interested in hand or 
power pipe threading equipment, should have the new 
Oster catalogue. Sent free by mail, postpaid. Ask for it today. 


THE OSTER MFG. CO. 


2100 East 61st St., Cleveland, O. 


LIBRARIES IN NAVY—The 
spends every year $30,000 for libraries for its ships. 
Each “ship’s” library includes 300 books, mostly tech- 
nical and more or less expensive on that account. A 
“crews” library is usually made up of about 500 books 
on fiction and of such a character suitable for enter- 
tainment. 

About one-third of the books are replaced each year. 
The changes are made upon recommendation of those 
in charge of the ships, but it has developed that this 


Navy department 


Peerless Tools Excel All Others! 


PEERLESS 31-2 rN. ScripeR. Proad point for plaster walls, 


 ) fine woodwork, ete. Sharp point for quirks and mouldings. 
Adapted for extra close scribing. points can be moved 
up or down to suit pencil. Holds pencils any length and 
various shape No, 30, POLISHED sTEEL, 30c. No. 35, 
ee KEL- a ATED, 35c_ Also made in 5 1-2 In. size, (No. 
T » furnished with steel 


which can be inse 
meil, if desired. N 
E 


wood, nor slip now 
or mortise lock 


fo 
No30. Order by numbe er. 


ten leading specialties. 


POTTER BROS., 608 W. 110th St., NEW YORK CITY 5 


_ YOUR OWN SPRINGS 


With the “Model Spring Winder” 


SS 4 An amazing and wonderfully efficient 
7% 4 > little worker that quickly turns out per- 
of ect compression or tension 
springs any size from inch to 
4 > 


Ss. ‘accepted. Ask about our 


12 feet long. Uses wire from 

No. 26to 3-16 inch thick. Makes 

all varieties from 1-6 to 1'4 inches in 

diameter. Indispensible to every 

|factory, shop, garage, repair shop and 

| mechanic. Attaches with thumb screw to any 

bench or table. Saves time, worry and ex- 

pense, Works accurately without waste of 

wire. Strong and durable— inde- 

Any Sed of Spring swuctinte. Only machine of its ki Write 

for descriptive circular, etc. 

AGENTS Make $50 to $100 a week selling this marvel- 

ous invention, Everybody owning any kind 

ofa machine with a spring on it, buys at sight. No competition. 
GET PARTICULARS. DON’T HESITATE. 


NATIONAL MFG. & SALES CO., 398 Huron St., TOLEDO, OHIO 


UY the saw fit for master work- 
men. The price is so little more 
—the satisfaction so much greater. A 


SIMONDS SAW 


(Pr d Si ds) 

doesn't need to be forced—just guide it. The teeth are 
accurately shaped, uniform and true. They hold their 
set and sharp, fast-cutting points, because we temper 
the steel by a process (exclusively our own) which 
makes it hard and tough—gives it the wearing quality 
saw-teeth need. We make our own special crucible 
steel, a wonderful metal for cutting-tools. You can’t 
get this steel—sIMONDs sTEEL—in other saws. 

Our special tempering process makes the blade neither 
too stiff nor too limber—gives it just the flexibility and 
spring a saw should have to make cutting easy and not 
“‘snaky.”* Then the handle is properly shaped and 
properly set on the blade to give the saw the ‘‘hang’’ 
that makes it seem to cut of its own accord. 

You need a saw, so why not get a Simonds and know that 
your saw will always cut like a new one? There's no satisfac- 
tion is. owning acheap saw, and no need when a Simonds costs 
so little more, Ask your dealer to show you a No. 4 Simonds, 

**The Carpenter’s Guide” 
explains how to care for a saw—send for one—free 

Remember, Simonds Hack-saw Blades and Files are most 
efficient. Simonds Circular, Band and Cross-cut Saws are the 


ane rican and Canadian lumbermen's acce pted standard. 
Send direct to us if your dealer can not supply you. 


SIMONDS MFG. CO. on Mase. 


San Francisco 
Montreal Lockport, N 


Please Mention Popular Mechanics 


Pipe 
You, It's 
a Great 
Saw!” 
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Mr. Mechanic, Garage Owner, Repair Man 


You should have one of our stamps, for a tool with 
your name on it will stay with you a long while. 


Insure Your Tools Against Loss by Theft 


ONE MISSING TOOL will pay for a stamp. 
The stamp properly used will last a life-time. 


Steel Letters and | Price 10 cts. per Letter, Cash with Order 


Figures Regular price 15c per letter. Reduced price 
for a limited time only. Send your order today. 


General Machine Shop 1 THE SACKMANN MANUFACTURING CO. 


Badges, Brass and 
Aluminum Cheeks 


Blanking and Forming Dies Manufacturers of 
Special Machinery STEEL STAMPS, STENCILS AND SEALS 
Molds of Canal St. AKRON, OHIO 
is not a satisfactory method, as much depends upon the 
Portable Cases points of view on literature possessed by the respon- 
sible persons. So it is proposed to standardize the li- 
FOR TOOL MAKERS braries by making the changes in Washington, apply- 
AND MACHINISTS ing them generally to all ships. It is further held that 
vaeet styles, felt lined a this plan would work for economy, effecting a saving 
terial ben low prices, | Of from $10,000 to $15,000 a year.—New York Sun. 
satisfaction guaranteed. Ask for 
booklet of cases built for service. STUD ANCHOR por wooD BUEDINGS on 
concrete. alla, floors, piers, r es 
The Pilliod Lumber Co. Pre: cribs, barns. sills "Storm prot rf. 
SWANTON, OHIO STUD ANCHOR WORKS, Mendota, Llinois 


HANSON VISE 


5 Tools in 1 


For Farm Tool and Shop eee yy 
Repairs, Mechanics, Garages 
and Manual Training Schools 
This Handy Tool is a time saver 
and can be used for so many pur- 
poses that it pays for itself in a 
short time. 


5 Anvil 5 . No. 5. A Pipe Vise 
. Anvil Vise | _ Thousands in Use 
in - Saw Clamp ; In Price $6.00 
; delivered by freight in U. S. 
1 — ag Pacific Coast $7.00 each. 
ipe ise For Sale by the Hardware Trade or 


Stowell Mfg. & Fdy. Co., Dept. P. M., So. Milwaukee, Wis., U.S.A. 


iting us please give name of your hardware dealer 


FIVAME NIAMEN TELLIER 
| i 
| 
Me 
No. 1. An Anvil with Chilled Face fd oe! b> 
No. 2. Combination Anvil and Vise & 
No, 3. 
A Saw Clamp j 
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4-cylinder, 7 H. P. Henderson—$325 


Real Riding Ease on Two Wheels 


HENDERSON MOTOR CYCLE CO., 1158 Cass Ave., Detroit, Michigan 


The powerful four cylinder motor; the long wheelbase: 
the saddle hung low and forward of the rear wheel; the 
footboard instead of pedals—all help to make the Hender- 
son the most comfortable motorcycle yet produced. 


Your legs are not cooked by the 
nor cramped in an uncomfortable position 


You ride at ease. 
engine’s heat ; 
on pedals. 


The machine holds the road over rough going because its 
center of gravity is low. 


It runs quietly and without vibration. The four cylinders 
not only deliver power, continuously; but give you 
flexible power, so that you can throttle all the way to 
five miles an hour. 


You know you can’t get these advantages in a single or 
twin cylinder machine; and you will write for the Hen- 
derson literature if you want to know more about them, 


“Count the Indians on the Road!”’ 


SEND FOR FREE CATALOG 
871 State St., 


THE HENDEE MANUFACTURING CO. Miss. 


Makers of the Indian Motocycle. 
ELECTRICALLY OPERATED MINES-—Although 


the Eastern Kentucky coal field is the newest of the large 
producing districts, it is unique in_ the rapeeey with 
which electrical equipment has been installed. Not only 
are most of the new mines being electric ally operated, 
but many of the old ones which have been using either 
hand power or steam plants are substituting electric cur- 
rent in their operations. In addition to the use of 
electricity for general power and haulage purposes, ope 


Convert Your Bicycle into a 
Motor-Cycle Outfit. 


Also Marine 
and Stationary Motors and. Finished Castings. 
Stamp for catalog. STEFFE 

Girard Ave. and 30th St, PHIL ADELPHIA. PA. 


GARAGES 


EDWARDS 
FIREPROOF 
STE 


For Automobiles and Motorcycles 


$30 to $200 


Z| Easy to put up. Portable. All sizes. 
ZA Postal brings latest illustrated 
catalog. 


THE EDWARDS MFG. CO. 
= 220-270 Eggleston Ave., CINCINNATI, 0. 


$40 Motorcycle 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor- 

. oughly equipped repair de- 
partment and are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO.., 888 McLaran Ave., ST. LOUIS, MO. 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
™ efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 


BADGER BRASS MFG. CO. 
Kenosha, Wis. New York City, N. Y. 


Automobiles and 
Motorcycles 


Try our canvas inner 
shoe for a blown-out 
tire not worth a section. 
24¢—B0c, 3x3'¢—TBe, 4x4'¢ 
—$1.00,4%5x5—$1.25. Clinches in 
rim. Creeping an impossibility. 
Postpaid on receipt of above price. 
AMERICAN AUTO TIRE REPAIR CO., 124 FE. 88rd St., CHICAGO, TLL 


The Only Practical Light 
for Motorcyles 


The Prest-O-Lite Gas Tank is the only ghtlas svetem 
that makes night riding possible, pleasant and SAFE. 

This ready-to-use gas costs no more —usually costs 
less —than the carbide a generator consumes. 

The tank itself costs little, never gets to he second- 
hand, and is always a READY CASH ASSET. 

You can easily afford it. You cannot afford to be with- 
outit if you ride at night. One accident due to poor light 
might cost you more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 

See any motorcycle (or automobile) dealer, or write us. 


Don’t Accept An Imitation! 
The genuine Prest-O-Lite Tank, when empty. 

diately exchanged for a full one, 

ALWAYS. Imitations cannot. 


The Prest-O-Lite Co., Indianapolis, Ind. 


Branch offices and Se Stati ‘ 
verywhere 


plants in all parts of the country. 


can be imme- 
ANYWHERE AND 


\ 
fe Ve wife Vay 
= 
| 
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is the choice of particular riders 
who demand the utmost in com- 
fort and power combined with the greatest 
degree of safety and reliability. 


** The Flying Merkel’s” unique Spring Frame, power- 
ful ball-bearing motor, and sturdy construction insure 
the maximum of these qualities at all times. Free 
Engine Clutch on all models. 


THE MIAMI CYCLE & MFG. CO. 
350-370 Hanover St., 
MIDDLETOWN, 0. 


motorcycle 
book sent on 
request. 


with Coaster-Bra ara Puncture- Proof tires. 
1911 and 1912 Models — $7 $ 
j all of best makes.......... to 12 
Second-Hand Whaste, all o 8 
and m 


kes as new 

FACTORY CLEARING SALE 

We Ship on Approval without a cent deposit, 

: tik the freight, and allow 10 DAYS’ FREE TRIAL. 
TIRES, coaster brake, rea lamps, sundries, 

a and repairs for all makes of bicycles at hal/ usual prices. DO 
oT until you get our catalogues and offer. Write now. 


MEAD CYCLE CO. Dept. F108 


CHICAGO 


MAKE YOUR BIKE A 
MOTORCYCLEZ= 


at a small cost, by using our 

attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


Only Two Hours Attaching It S 


Mr. Morita, of Japan, writes: ‘‘ Two 
hours after T received the attachment from 
the custom house, I was riding a neat, nice | 
little motorcycle. The trial was good in 
every wa M. Harmison, of Iowa, 
writes: “Certainly cheapest and best run- 
ning machine I ever saw. Have ridden 
300 miles at about 40c expense.” 


FREE BOOK Write today for bargain YJ 

list and free booklet, fully 
describing the SHAW Bicycle Motor Attach- 
ment. Motorcycles all makes, new and as 
second-hand, $35.00 up. 
SHAW MANUFACTURING CO. 
Dept. 6 GALESBURG, KANSAS 


ire Fluid 


Puts an end to all of your 
tire troubles. It prevents 
your tires from getting por- 
ous, stops all leaks, and in- 
stantly heals punctures. It’s 
a preservative of both the 
fabric and rubber. 


Makes Tires Wear Longer 
Saves Expensive Repair Bills 


The sooner you inject Never- 
leak Tire Fluid into your tires 
the better. It’s a positive 
insurance against all tire 
troubles and will greatly 
reduce the expense of 
keeping your wheel. A 
25c tube is enough for each 
tire. You can easily inject 
it yourself or your repair- ‘ 
man will do it for you 
at a small charge. 
It is used and 
sold by all bi- 
cycle repair- 
men and 


Spe 
Dept 770 B uffa lo ohey 


rators are running their conveying systems and washers 
with large motors and are also operating their cutting 
machines electrically. As there is almost no gas formed 
in the Eastern Kentucky mines, there is no fire hazard 
created by the use of electricity. Many new railroads 
are being completed into that section and scores of new 
mines will be opened up.—Electrical Review and Western 
Electrician. 


Knicker—“Is their car up to date?” 
Bocker—“‘Well, it is paid for with next year’s 
money.”—The Gas Power-Age. 


REO THE FIFT Mr. Olds’ finest creation—his FAREWELL 


CAR—with center Cane-Handle Control. 
R. M. Owen & Co., General Sales Agent for 
REO MOTOR CAR CO., LANSING, MICH. 


TOBACGO-CURE 


The original, genuine Tobacco-Cure that cures with one box. 
Guaranteed or your money back. Stops craving for ¢ igarettes, 
cigars, pipe, chewing tobacco or snuff. Quickest results. Harm- 
less. Builds up the nervous system. Sustains the heart. Don’t 
let tobacco heart get the best of you. Write for special offer. 


ALLEN DISTRIBUTING CO. 
319 Altman Building KANSAS CITY, MO. 


WURLIIZER 


Musical Instruments 


282 Pages. 2561 Articles described. 788 Illustra- 
tions. 67 Color Plates. Every Musical Instru- 
ment. Superb Quality. Lowest Prices. Easy 
Payments. Mention instrument you are inter- 
ested in. Wesupply the U. S. Government. 


THE RUDOLPH WURLITZER CO. 


308 S. Wabash Av., Chieago 101 E. 4th Av., 
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The Truth About 
Mushrooms 


Big, Quick Profits. Small Capital. 
Now Is Best Time. 


Biggest, quickest, surest and easiest money-maker is 
growing mushrooms. Bigger money is being made in 
mushrooms now than ever before, by those who are today 
putting in practice the great revolutionary improvement 
in mushroom culture explained in our new book, “* The 
Truth About Mushrooms.”’ Open your eyes to an oppor- 
tunity you never realized. No matter what your occupa- 
tion or location, you can now 


Add $10 to $70 a Week to Your Income 


without interference with present work. Small capital to start. Men and 
women can easily do it. Now is time to start. This great book explains 
everything from A to Z, and things which even many mushroom growers 
never knew before. Get first-hand information from the greatest practical 
authority. Start in the world's best-paying business now. Grow in 
cellars, sheds, boxes, etc., or increase your profits many fold if you are 
already a grower. Send for the free book today sure. 


Bureau of Mushroom Industry, Dept. 10, 1342 N. Clark St., Chicago, Ill. 


AN ENGLISH CHANNEL FERRY—The project for 
connecting England and France by a ferry steamer is 
again to the fore, and it would appear that the prospects 
are brighter than before. The proposition is to run the 
ferry between Newhaven and Dieppe, and the London 
and Brighton Railway Company has been in conference 
with the Chemin de Fer de l'Ouest on the subject. The 
conference was of a private nature, but Mr. Forbes is 
reported to have said, “The project looks interesting. 
The first thing to be done is to obtain concessions from 


MOVING PICTURE BUSINESS 


Easy Payment Plan 
MakeS2 pernignt 


With our Moving Picture Outfit 
We sell everything—Films, too. 
Write for our Catalog 
DEARBORN NOVELTY CO. 


Dept B, 219 So. Dearborn St., Chicago, IIL 


12 Art Panels 50¢ 


Beautiful Duo Tint Reproductions of 
Famous Paintings Panel Size 7x10 


These are real gems — the most 
exquisite portrayals of 


“WOMAN BEAUTIFUL” 


ever shown in one collection. We send a 
full set of 12 in handsome Art Portfolio, 
packed flat and safe delivery guaranteed, 
together with lifelike miniatures of 70 
other beautiful and catchy den pictures, for 
only 50c. coin, money order or ts. stamps. 
Send at once. oney back if not 
satisfied. Or send $1.25 for same set 
hand-colo 


Florentine Art Company 
Dept. 10, 808 Schiller Bldg., CHICAGO, ILL. 


FR EE Order panels at once and we will include 
**Free’' a beautiful den picture in colors 


sixty Sat- 

isfying Cig- 

arettes or 

Twenty Plenti- 

ful Pipefuls for a 
nickel! 


QUEEN QUALITY 


TOBACCO 


There’s a Queen in every port for the 
sailor lad who rolls his own cigarettes! 
She’s in the Blue Bag—a fascinating 
lass—and she’s true blue. 

Queen Quality’s the one best bet for 
every smoker who wants his the hand- 
made way. It’s granulated—cut specially 
for rolling cigarettes and it is sweet, 
tasty and fragrant. 

Economical, too! Every five-cent 
Blue Bag rolls you sixty satisfying cigar- 
ettes—just the way you want ’em—or 
turns you out twenty plentiful pipefuls. 

Stop off at the next tobacco shop and 
get acquainted with the Queen. She'll 
be your “‘steady”’ after that. 


Save the labels of 
The Blue Bag! 


For the fronts of 25 Queen Quality 
Bags we'll give you FREE a handsome 
Silk Art Kerchief of varied colors and 
designs, beautiful for making bed / 
spreads, pillow covers, kimonos, “s 
etc. (Offer expires June 30, 1913) Ye 

F R Penn Tobacco Company & n 

The American Tobacco “~s Quality 
Drawer 
FREE—A full-sized bag of SerseyCity,N.J. 
Queen Quality—FREE +, Please send free of all 
Let us give you afull- J acd 
sized sample bag of P wy of Queen Quality Tobacco. 
Queen Quality Tobac- « (Offer expires Dec. 31, 1912) 
co. Fillin the cou- 
pon at corner of Sf 
this page and an 
TODAY! 


“Please introduce me to the Queen” 
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This $3 Silver 
Set Free 


Full Set, Worth $3.00 


6 Teaspoons Butter Knife 
6 Tablespoons Sugar She 
This handsome 14-piece Silver Set is made by the Wm. 
Rogers Mfg. Co., of the highest grade, good heavy nickel 
silver metal, finely finished, and fully warranted not to 
wear off. The beautiful flower design is nicely embossed 
on all pieces. 


Half Set, Worth $1.50 


6 Teaspoons ButterKnife Sugar Shell 
This half set contains 8 pieces of the same fine design 
and high quality as the full set described above. Comes 
in fancy silverware box. 


Here is this month’s offer—a $3 gift—which will never 
be offered again. The offer expires on Nov. 

If you write before then for our Home Lovers’ Bargain 
Book—F all Issue—we will send you with it the order for 
t 

It will call for the whole set, entirely free, with any order 
for $20 or over. Or it calls for the half set—a $1.50 set—with 
any $10 order or over. 


4,528 Home Thing 
3 Cents a Day 


This book pictures 528 in housefur- 
nishings, picked -» from 200 factories. any of the pic- 
tures are in actual colors. It’s the largest exhibit ever 
brought together. 


Furniture Carpets and Rugs Chinaware 

Stoves Draperies Baby Carriages 

Sewing Machines Lamps—Guns Toys—Clocks 
ilverware 


A separate Stove Book pictures 456 Empire stoves 
and ranges, from _89c up; also a bix new book showin 
Illinois watches and jewelry. Every price is from 30 to 0 
per cent below store prices. We guarantee the lowest prices 
ever quoted on articles like these. 


A Year to Pay 


Goods are shipped on open charge account. No interest, 
no security, no red tape or publicity. You pay as conven- 
ient—a little each month—by qoving a few cents daily. 

oods are sent on approval, to be kept a month before 
you decide to buy. So you cannot make mistakes. 

Over a million homes now have charge accounts with us. 
Some have had them for 30 years. We shall gladly open one 
with you on the same convenient terms. 


Write Us Today 


You must write at once for our Bargain Book if you want 
this order for the Silver Set. Both are entirely free. But 
the offer ends forever on Nov.1. If you want the Stove Book 
or Watch and Jewelry Book also, tell us. And write us today, 


Wiegel Mau. 


1249 W. 35th St., Chicago 


Please Mention Popular Mechanics 


White 
Valley 


GEMS 
Substitutes 
for Diamonds 


Send for FREE Catalog! 


showing wonderful White Valley 
Gems in Rings ‘Ladies’ or Gentle. 

men’s), Scarf Pins, Studs, 
Brooches, Necklaces, Cuff But- 
tons, Lockets, Earrings —100 dif- 
ferent articles and styles. 

Not glass, not paste, not any 
kind of imitation, but beauti- 
ful, splendid gems. (White 
Sa »phires chemically penne ) 

like finest diamonds. Will 
scratch file, and cut glass. Stand 
acid test. Famous society women 
substitute White Valley Gems for 
real diamonds — or wear the two 
together confidently. 

tt K. solid gold mountings. 

>-year Guaranty Certificate with 
e@ ac h gem. Ring measure sent with 
catalog. Will send any article in 
book CO. O. D. — express prepaid — 
subject toexamination—or by reg- 
istered mail on receipt of price. 

Money refunded if not satisfactory. 


WHITE VALLEY GEM CO. 
501 Saks Bldg., Indianapolis, Ind. 


the French government for the necessary work to be 
carried out on the French side. This work is of an im- 
portant character, and before the scheme can take con- 
crete shape, the concessions to make its performance pos- 
sible will have to be secured.”” It remains, however, to 
be seen whether the London and Brighton Company will 
be more successful than the Channel Ferry Company, 


IAMONDS. 


at 1/. 40 the cost--IN SOLLD GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring 1 ct. $5.98. 
Gents ring 1 ct. $6.98. 14k Stud 1 ct. $4 86. Sent 
C.0.D. for inspection. Catalog FREE, shows 
full line. Patent ring gauge included, 10c. The 
BarodaCo., Dept. AS, Leland & Dover Sts., Chicago 


SKULL RING 


ONLY FIFTEEN CENTS 


We have here a handsome 
up to date ring for sporting 
men. It represents a skull 
and cross bones. Will scare 
Stones in eyes oxi- the timid. Sample by mail 
dized silver finish. Fifteen Cents. 


ACME H. HOUSE, 415 Chestnut St., MILWAUKEE, WIS. 
AGENTS COIN MONEY 


Selling Golden Rule Cutlery 


Transparent Handle Pocket Knives 
and Razors with name_ and 
address, photo, lodge emblems, 
etc., on handle. Every knife 
guaranteed. Full line of razors, 
strops and cutlery specialties. 
Quick sales. Big profit. Exclu- 
sive territory. rite today Unnecessary. We 
for terms and catalogue. Teach You How. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 195, Chicago, Ml. 
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perfect Cot DIAMON DS 


N 


TE Direct fromthe $ 50 
MPORTER toYou carat 


\lowest price and save you the 40% wasted 
\limporting and selling, enormous sales, elimina- 


_ |jtion of all losses and expense. Take advantage 
_jjof these prices: 4% carat genuine perfect cut dia- 


Carat To make this world’s 


by middlemen has required 35 years of effort, direct 


mond $8.25, M carat $17.50, 3 carat $31.25, \ 
carat $45. 00, % carat $67. 50. 


1 carat and over $97.50 per carat. 


Astonishing MoneyBack Guarantee 


with every diamond—a written legal contract with three remark- 
able features: 

1. We guarantee to buy back every diamond for 90% in Cash. 

2. We guarantee allowance of full purchase price on all exchanges. 

3. We guarantee carat weight, quality and value of every diamond. 


The Wonderful Basch P Plan mon 


our expense, without obligating you to buy. 


ns world’s lowest price and 
bsolute safety in purchasing 
your diamond. We ship any soma Cena for your inspection, at 


of Sizé of Price of 
dia, dia, 


Price 


No. 
B201 ME. Polished Bolitaire.S. 
B202 
B203 % ii. 
B204 17.50 
B205 %O. 45.00 

206 62.50 

207 10: 97.50 
B208 35.00 
B209 62.50 
B210 10. 97.50 
B21 10. 97.90 
B212 10. 97.50 
B213 %O. 45.00 
B214 : %O. 45.00 
B215 4K. Solitaire Pin. 67.50 


L.BASCH&CO. 


ap 
from a million - dollar_ stock. g 
Tellsal] about wonderful Basch 
Prices, Plan and Money-Back 
Guarantees. 


Dept, U347 8. State o 


St., Chicago, Ill. Street, Cuicago, Ill, 


Dept. 0347 State 


which endeavored a few years ago to induce the South- 
Eastern and Chatham Company and the Chemin de Fer 
du Nord to take up a scheme it proposed. At that time 
the obstacle was Calais Harbor, which it was felt could 
not accommodate larger boats than those at present 
using it, and the great expense that would be involved 
in making the necessary extensions and alterations. In a 


BE A PHOTOGRAPHER MAKE trom sis 


The Latest Invention, the GLOBE PHOTO POST CARD CAMERA, makes 
photos direct on post cards without the use of a negative, in 
less than 30 seconds, automatically. It is simple, practical and 
very easy to operate. Wo experience in photography le 


supplies We are 


the la anufacturers and distributers of tin type and 
poet cz ines =e supplies in the world. 
YORK FERROTYPE CO. (INC.) 


HE NE 
16856 Delancy St., Dept. 72, New York City, U.S.A. 


Not acent down. Free delivery to you 
of your choice from our great new importations. 
Write for particulars of this sensational special sale, 
at Rock-bottom merchant's prices. 


EASY PAYMENTS 


Take your time to pay. Get the diamond first. Your choice sent free to 
you to examine withouta cent down. Our new very easy payment terms 
and extremely liberal credit to you will surprise you. No Money Down, 
Keep your money till you see what a marvelous diamond value we offer. 


Branch : 1113 So. Halsted St., Chicago, Ill. 


GO INTO THE 
Moving Picture Business 


os And more per night 
can be made exhibiting 


with our machine i 


443 So. Dearborn St., many, 


VERY SPECIAL To all who write promptly we will 


send our stan ard booklet on “‘How 
to Judge a Diamond."" You certainly want this book. Send your name 


and getit free. Writetoday. QLSEN & EBANN, Dept. 5242 Chicago, Ill. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and §15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. Z 252, 2214 Ogden Ave., Chicago, Ilinois 
The largest manufacturers and distributers of minute 

picture machines and supplies im the world 


WILLIAMS, BROWN & 
Engi 


Only $36.00 itcsresror LANTER 


With our improved famous ALCO RADIANT LIGHT. 


This new 1912 Model has many improvements and double brilliancy. Write for illus- 
tated Sgowar of this andl Lanterns of all styles and lights at bottom prices. 

IF YOU OWN ALA 

announcements of new wiides and lecture sets. 75,000 Lantern Slides to rent. 

POST CARD MAGIO LANTERN reflects image of postcard or any other picture or 
object. Prices, $2.75, $12.50, $25.00, $60.00, rene] paid. 


ERN we should have your name to mailto you our regular 


cams. Inc., 918 Chestnut St., Philadelphia, Pa., Dept. 20 
ope, Optical, rahe ty Photo Lantern Slide Su; 


Nextt | 
if 
~) 
+ 
= 
ror BASCH DIAMOND BOOK (FREE) 
art cover in 5 col-.¢* 
$13.75 watches, gold, 
88:00 
65.50 LESS 
103.00 
101.2 
104.5 
54.0 mS 
50.00 AR ‘ 
72.50 
\\ This Di dia 
Sent 
Y: | 
The latest invention in street tin type cameras, is our AUTOMAT, 
fee Model B. It takes pictures on plates size 1 3-4 x 2 1-2, auTo 
From $50 to_$75 
starts you and you 
will earn as much 
in your own and surrounding towns. We 
ro furnish everything--rent films, too. Only 
a small payment required to get this 
ne 
may 
= for 
“a 
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Pay as You Are Able 


Send us a postal NOW, 
or your FREE COPY 


of our magnificent new 
Encyclopedia of Fashions, 
which shows samples and 
illustrates and describes 
hundreds of up-to-the-minute 
styles in Men’s Fall and 
Winter Suits and Overcoats. 
It shows exactly what the 
very swellest men are wear- 
ing, and helps you 


Dress Like 
the Best 


You can buy the finest 
Made-to-measure clothes 
and take your time pay- 
ingforthem. YOUR CREDIT 
IS GOOD. Your dealings with 
us are strictly confidential. 
Do not hesitate. Remember, 
we GUARANTEE satisfac- 
tion and fit. We give you 
long liberal credit. There is 
no red tape to our method 
of selling. We charge you no 
interest or extras. We ask 
no security. Our prices are 
lower than those asked by 
cash houses. 


We Ship On Approval 
You take norisk. Yourown 
eyes judge our values. Make 
your selection, have it de- 
livered—try it on—compare 
it with those for which you 
have paid twice the amount, 
and after you are thoroughly 
satisfied you will have 


Over 6 Months To Pay 


Lose no time tn in getting our book ond com samples— 
willbe pleased, interested, amazed at the va te 
shown therein. Do it now, write today—a postal 


will do. 

STANLEY-ROGERS CO. 
3918-3924 La Salle St. Dept. 15 Chicago, Illinois 
The World’s Foremost Credit Tailors for Men 
CAUTION: —We have no agents or local representatives 


Special Fall Suit 


of nobby, fashionable 
— wool Brown Cassi- 

ere — Extra special 
ue with 7 mo's to pay 


No.400A $12.50 


‘ou want anything and don’t know where to find it— 
wan of Information, Popular Mechanics, Chicago 


“THE WINNER’”—Six Months Ahead 


Wear a different kind of a hat from ** fellows.’’ ** THE WINNER 
Chi i jar’ lark brown 
cont. 3. nporte e ‘#2 PREPAID. Money ‘back if 
don’t like Order now—simpl jor, and enclose $2. 
Tite for Fall Style Book 


FRENCH CO., 


Made to Your 00 
Measure, only» 

Your tailor would ask $25.00 
to $30.00 for a similar suit. 

Why should you pay him such an enormous 
price for no better garments? 

Why continue to wear hand-me-down suits, 
when you can get tailor-made garments at 
iess than ready-made prices? We deal direct 
with the consumer—no middlemen’s rofit to 
pay. We make you a stylish, perfect fitting, 

tter wearing suit or overcoat than you can 
possibly buy from your local tailor or dealer, 
and prepay express charges. 
Style Book 
Why continue to wear shoddy, ill-fitting clothes? 

You just make your selection from our Style 
Book, which contains a complete line of cloth samples, the 
latest’ designs and Fashion Plates, showing the classiest, swellest 
styles ever created, that will mark you as a tasty, modish dresser, 
Remember, we guarantee to fit pee tailor to your 
exact measurement, cut and trimmed exactly as you want it, 
There is positively no chance for a mistake with our simple, 
yet perfect, system of home measurement. 
$7.50 English Slip-on Raincoat $9.95 
Aboslutely Waterproof — 


To prove how close we sell direct to you, we will send you 
a handsome, durable $7.50 English Slip-on Raincoat, abso- 
lutely waterproof, for $2.95, with every order for a suit or 
overcoat. 

The Fort Dearborn National Bank of Chicago will tell you 
that we are responsible. Be sure and send for our free Style 
Book today. Local Agents wanted in your territory, 


Madison Tailors cuicaco: 


great measure the same argument applies in the present 
case, and unless there is very hearty co-operation on the 
French side the scheme must again fall through. It is 
regarded as significant that recently the French Minister 
of Public Works presided at a dinner given in honor 
of the London and Brighton Railway at which Lord 
Bessborough represented the railway.—London Engi- 
neering. 


A motorcycle driven by >. petroleum engine was 
patented as far back as 188% 


YOUNG MAN 


Would You Accept 


ian and wear a fine tailor-made suit just for 
‘ie 


showing it to your friends? Or a slipon 
raincoat free? Could you use $5 a day for 
alittle sparetime? (Perhaps we can give you 
a steady job at good pay). Then write us at 
once and get beautiful samples, styles, and an 
offer so good that you can hardly believe it. 


BANNER TAILORING COMPANY 
Dept. 795 CHICAGO, ad 


AGENTS 
Selling Guaranteed Shoes 
Eve air guaranteed one year or new pair 
Soles. Rubber Heels. Cushion 
inner soles. You make 98 cents profit on every 
sale. Fine chance to build up a permanent 
business. Big profits in it for you. Make 
sales every day in the year. You take no 
risk. Wecarry the stock. We guarantee 
the fit, Any man or woman can take 
orders. Outfit includes simple device for 
taking measure. Write quick for this 
brand new proposition. Dont sen 
any money. A postal will give you all intermation. 


THOMAS SHOE CO. 
8248 Barny St. DAYTON, O. 
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This Semi-dress Shirt for your work _ : 


HE Signal Semi-dress Shirt gives you a neat, spick and span “qu 

appearance—and you can’t beat it for wear. Has 
all the advantages of the higher-priced shirts—and 
it doesn’t soil so easily and soon wear out. 


This shirt is cut coat style for your comfort—no tugging 
on and off over your head. A three-inch overlap and an 
extra button at the waist keeps the flap in place. Shirts are 
cut out at side to improve the fit. Sleeves are slit in the side, 
reinforced with rip-proof band. The length of the body will please 
you—and the goods won’t shrink in the wash. 


Wear it with or without collar 


We make them in a great many different patterns. In light and dark 
colors. Soft collar attached or two detached: hand turned, four-ply 
collars—just as you prefer. Extra buttonholes for attaching white cuffs. 


Order two from us—examine before you pay 


Ask your clothing man first, if he hasn’t Signal Coat Shirts, tell us his 
name, your size and we'll express you a couple. If you 
like them pay expressman $1.00 per garment ($1.25 
west of Missouri River). Write for folder showing styles. 


Union Made 


Also makers of Signal Work Shirts and Overalls 
HILKER-WIECHERS MFG. CO. 


**QUALITY’’ 1256 Mound Averue RACINE, WIS. 


$25 20 


TRAIN EAGLES TO FIGHT MILITARY AIR- 
CRAFT—“The eagles of war’ will cease to be a figure 
of speech if the plan of a French expert on aeronautics 
is put into practice and a corps of real eagles organized 
to fight aircraft. According to the French journal 


L’Armee Moderne, it has been found consider: ab ly more 

economical to train eagles to fight the enemy's aircraft er ee 
than to attack the machines in other ways. The eagles 

are first accustomed to the noise of propellers and can- If 
non and rifle fire and then trained to attack aeroplanes Y Ear 

and dirigibles by i : i it to ou n Less 
We can DOUBLE your salary or income 


attaching tempting bait dummy 


PRINT YOUR OWN | yon how to, write 


Cards, circulars, books, newspaper. Press, $5, advertising. of 
° nstruction ai as the vearty 
Larger $18, Rotary $60. Save money. Big gross endorsement of the great experts and 


h TYP sont. | publishers. Illustrated Prospectus Free. 
. We will show you how to earn $25 
; THE PRESS CO., Meriden, Connecticut to $100 per week. Write TODAY to 
Roosevelt’s BEST PHOTO—The Powell School of Advertising 
latest and best portrait of Amer- 1617 Meyrowita Bidg., Fifth Avenue, New York 
iea’s greatest leader. This portrait was specially posed for us and ESTABLISHED 1901 


bears the Colonel’s own signature. 14 in. high, 11 in. wide; handsome 
sepia finish; enclosed in De Luxe Rembrandt folder and securely 
wrapped. By mail, postpaid, 50 cts. each; 5 for a $2.00 bill. 


RAYMOND STUDIO, 3966 Vincennes Av., Chicago Hon t M or Wo an W te d 
. es an m an 

High Grade Violins 30 Days Free Trial A large well known company about to spend $100,000 on a 
Your choice from a large and and carefully graded stock of tremendous advertising campaign requires the services of 
representative instruments fr om the leading Sores gn violin makers. a bright man or woman in each town and city. The work 

Strict and made and of superior tone ese violins are ; 
supe rior to the average old violins sold at four times the price. is easy, pleasant and — 9 ge my and no preveous 
Write Tod Don’t fail to send your name and address experience 1s necessary. ve will pay a good salary and 
mete tony today for the superb Lewis catalog sent offer an unusual opportunity for advancement, to the 
OFS Walle to everyone interosted in hish person who can furnish good references. In addition to this salary, we 
superb instruments on a free trialin your home. Write tocay. a nip $3000 prizes 

o the repres at dom 
WM.D. LEWIS & SON (Est.1869) 225. Wabash Ave.,Chicago 
OUR SPECIALTIES: Imported wood-varnishs 

and tools for violin makers. IRA B. ROBINSON, Advertising Manager, 702 Doty Building, BOSTON, MASS. 


LEONARD GUARANTEED WATCH 


for only $1. Genuine Leonard Watch, 14 size, stem wind, stem set, highly 

polished movement. Handsome dial, sunken second dial. Case Composition 

Gilt Metal; looks like gold. ( ae» NOT gold plated, but solid of same metal 

throughout. Splendid timekeeper, works and case guaranteed for | year. New 

Watch, just on market; smaller and better than « any $1.00 Watch ever olfered 
fore. By Mail, Postpaid, Only $1.00. 

LEONARD WATCH CO., Dept. 2, BOSTON, MASS. 
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GUARANTEED 25 YEARS 7. 


We want to Send You 
this Magnificent 16 size, Thin 
=| Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
plete with fine Double Strata Gold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if y. if you ‘don't say tsa this is the is the biggest iggest Ele in Watch Guarant 

STEVE HARRIS, Pres. bargain bag ever saw, nat it back at our ps on wish to keep For 25 YEARS 
Says :—Before you buy| it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 
any Watch I want you to} —no security—just common honesty among men. We want you to see for yourself that this fine 


see this Thin-Model 
Lee Elgin is better than other Watches costing tvrice or three times as much. 


of for Our Free Cotes Write today for particu- 


Rd. and we will send oe 
OUR NEW FREE WATCH AND DIAMOND BO BOOK, also our also our book Bune” or all a 


Weite todays HARRIS-GOAR Dept. 876, KANSAS CITY, MO. 


‘Ss ‘The House That Sells More Elgin Watches Than Any Other Firm in the World 


WEAR 
@°olarine bin) Standard Trade Mark B V D U.S. Patent Office 
Oil | for Motors Registered We bdo and Foreign Countries 
ALL REPUTABLE DEALERS. UNDERWEAR 


Roof Your Building With 


Edwards “REO” 


STEEL 
Shingles 


No Freight! No Repairs! No Painting 
No Labor Cost! No Extras of Any Kin 


Write for Low Prices ! 


A genuine “REO” Steel Shingle roof at the bare 
cost of factory making, plus one small profit! 


Send roof dimensions and get low price on completed 
job. You will amazed at how cheaply, easily and 
quickly you can have a No, 1 roof, 


Outwear Four Ordinary Roots 

Edwards ** REO" Steel Shingles far outwear best cedar shingles, 
corrugated iron or composition paper roofing. The Edwards ** Tight- 
cote’’ process of galvanizing and the Edwards Interlockiag Device 
do the trick. They multiply the life of a roof by four. And remember, 
no freight to pay, no extra materials to buy, no workmen to hire, no 
tools to borrow. Just nail “REO” Shingles on yourself with a 
hammer—right over sheathing or old roof. 

Our $10,000 Guarantee Against Lightning 

Edwards ‘‘ REO ** Steel Shingles are not only rust-proof, rot- 
proof and weather-proof, but are also fire-proof. You get a 
signed guarantee against loss by lightning backed by a $10,000 bond. 
We also guarantee safe, prompt deliveries any place in the U. S. 
Postal Brings Catalog and Factory Prices 

Don't buy roofing material of ANY kind till you've had our 
Factory Prices and Catalog, which explains our famous ** Tight- 
cote"* Process. A postal brings all. Give roof dimensions if you 
can. But if you can't, send postal anyway for Prices and Catalog 1050. 


THE EDWARDS MANUFACTURING CO. 
1000-1050 Culvert Street, CINCINNATI, OHIO = (24) 


models sent into the air. It is claimed that no machine 
yet built can withstand the attack of an eagle. The 
powerful talons and beaks of the birds tear the cloth 
of the aeroplane wings or the dirigible envelope to tat- 
ters and thus bring the machine down to the ground. 
The experiments that have so far been carried on show 
that after an eagle has learned that it will find food 
on the wings of an aeroplane, it attacked all machines 
it saw in the air in search of tempting morsels. Some 
of the French authorities treat the proposal as a joke 
and impracticable for the reason that once the eagles 
are trained they will not discriminate and will attack 
the aeroplanes belonging to the power that trains them 
as well as those of the enemy. 


“Ideal” Plans and Drawings 


are accurate and are ac companied by clear, coneise building instructions, 
postpaid at the following prices: 
Wright 3 ft. se 
Bleriot 3 it. Monoplane.........- 


“ Ceeil Peoli” Champion Kacer be 
urtiss Convertible Hydroacroplane (new) .. 35e 
“Ideal” three foot Racer (new) ........... le 

plete Set of Five.. .$1.00 Postpaid 
Send for our new 40 pp. catalog of ‘*‘ IDEAL’ * MODEL AERO- 
PLANE SUPPLIES, ally illustrated. 5c brings it. (None free) 


Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York 


FUN FOR ALL 


Richter’s teks Blocks 


These toy building blocks are the 
most widely known—the most 
fascinating —the most useful toy 
ever made. Made of solid stone in 
beautiful soft colors—mathematic- 
ally accurate, they are the very 
embodiment of the educational 
pr inciples of the great Froebel. 

ichter’s Anchor Blocks are the 
King of Toys—a delight to old and young alike. 

J Don't fail to investigate this wonderful toy now—Ask 
Write Today your dealer or write to us at once for Seen Gesciipinee 
circular showing selected outfits and the beautiful designs in actual colors 
of these wonderful Richter Anchor Blocks. Free and postpaid —Just your 
name and address, but write ow. 


F. Ad Richter & Co., New York, N. Y. 


| . | | 
2 
|| 


Power from within! Strength that is 
more than mere muscular strength— 
the strength of perfect health, abun- 
dant nerve force—the strength of the 
perfect man now within your reach 
through Vibration! Nine people out 
of every ten are only half alive. They 
exist—they do not really live. How 
about yourself. Listen— 


All the Benefits of 
| Life-Strength—Youth 


may be returned to you through Vibration. For Vibration is Life itself. It 
will chase away the years like magic. Every nerve, every fibre in your whole 
body will fairly tingle with the force of your own awakened power! Stagnation 
simply cannot exist. You are made over—new—from head 
to foot. Your blood is sent humming along through every 
vein, artery and tiny capillary. Poisonous matters in your 
system are washed away. Your self-confidence—your self- 
respect—are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within 
your reach. You can enjoy its wonder-working powers 
right at home, right in the privacy of your own room. 
You can give yourself the same identical treatments 
that you would receive in the offices of the world’s 


= most famous specialists—all without extra 
_ You may give yourself Swedish Movement, Vibra- 
re Fiectric ting Chair Treatments, Electric Baths, Faradic or 


te the result of years of work and Galvanic Electric Treatments— just such treatments as you would 


experiment. , It is absolutely per: have to pay from $2.00 to $3.00 
ect. you have your house wire¢ wit : 
for electricity, you can connect it for yours without charge 


up as easily as an electric lamp; through the White Cross Libie This Book 
if os, ran perfectly on Electric Vibrator. 


Special Offer for a Limited Time 


For ashort time only we are making a remarkable Special 
Introductory Offer on the White Cross Electric Vibrator, in 
order to place at least one of these splendid instruments in 
every city, town and village in the country—an amazing offer 
to those who write at once—amazing discounts — actual rock bottom 
prices direct if you act at once. 


LINDSTROM, 
SMITH CO: 
Desk 1197 

218 So. Wabash Ave. 
Chicago, Ill. 


+13 — ~ Without any obligation at all, please 

FREE BOOK Sign coupon and mail it today. Get our splendid big send me, "free ‘and prepaid. jour free 

FREE book telling you all about the marvels of book on Vibration, full particulars of 

Vibration. Read what great scientists say. Post yourself on what > Ps White Cross Vibrator and your Special) 
it will do for you. Learn all about the White Cross Electric © ay Offer. 


Vibrator and our limited offer. No obligations at all—send coupon, 
post card or letter today. 


Lindstrom, Smith Co. 


Desk 1197, 218 So. Wabash Ave., Chicago, Ill. 


Gat this out and mail it today 
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Best WATCH on Earth 
CREDIT 


For the first time in history the great, genuine ILLINOIS 
Watch is now sold exclusively by us by mail on credit. This 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. For over 40 years the oIs 
Watch has been acknowle dged the standard Watch worn 
by America's great men and women. No man 
or woman should now be withouta 
famous ILLINOIS, 


Iron-Clad Guarantee 
Part tor part—in accuracy, wear, 
finish, beauty, material and workman-@ul 
ship, the IL. LLINOIS is superior to 
any other Watch at any price. Both 
the makers and we stand back of 
this Watch with a guarantee ‘ 
that absolutely protects 
you. We are one of the 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 
the ILLINOIS is the 
best at any price. 
NO MONEY DOWN 
The fanious ILLI- 
NOIS costs you less 
than inferior makes. 
Nowhere else can you 
buy exclusively a genuine 
ILLINOIS on credit. No 
dealer can undersell us 
even for cash, Sent on 
approval—you take no 
risk—pay as you please. HANDSOME BOOK FREE 
Our FREE, beautiful, profit-sharing book, describing the ILLINOIS 
jatch, easy erect terms, and reproducing many handsome styles, 
awaits you. Send name and address today 
FR REDDRO WATCH co., Dept. 300, St. Louis, Mo. 


rs he American Watch Co. of St. Louis. 


DIAMONDS 


43to 24. Less Than Regular Prices 
p=— Amazing Bargains <= 


In Unredeemed Jewelry Pledges 


Don’t buy a diamond, a watch or a piece of jewelry of 
any kind until you get our new big bulletin which illus- 
trates hundreds of wonderful bargains in unredeemed 
It tells the whole story, how as “Headquarters for 

oans” for over 60 years we have built up an enormous 
business advancing money on diamonds, watches, jewelry, etc. We don't 
buy them, we loan money on these goods. The necessity for disposing of 
these unredeemed pledges is why we can offer such amazing bargains. 
1 One customer from Trinidad, Colo., who 
bought an unredeemed watch from us for 
$15.50 which his jeweler declared could not 
be sold for less than $34 spot cash, wrote as 
follows: ** I cannot understand how anyone 
would hesitate to take advantage of your 
truly wonderful, amazing bargains."" Many 
similar letters. 


A FEW SPECIMEN BARGAINS & @ 
Our New Big FREE BARGAIN LIST Now Ready 


No. 825978—Unredeemed Pledge. A 44—3-32 kt. blue white $52. 


diamond ring. Perfect cutting, shape and brilliancy. Regular 
retail price $105. Our Unredeemed Price..... 
No. 236569—Unredeemed Pledge. Two extra fine steel white $52. 
diamond gems of %\—1-16 kt. total weight in these earscrews. 
Cost original purchaser §60. Our Unredeemed Price........ . 


No. 229879—Unredeemed Pledge. A_ 15-jeweled genuine Elgin in 
genuine 20 year Gold filled case. This $15 watch in prime 
condition at Our Unrecleemed 
ice urchase carries our guarantee of YOUR 
Money Back Guarantee—MONEN BACK if you hot nd the 
Fe “as ing even though exactly as represented. This is backed by our 
750.000 capital 


60 Years in One Location—\i our proof of absolute “* Square dealing. 
satisfied ‘customers all ov country 


JOS. ‘DeROY & SONS 
Dept. X303, Smithfield St. (Opp. Post Office ) PITTSBURGH, PA. 
REFERENCES : Farmer's National Bank, Marine Nat. Bank, Dun's, Bradstreet’s 


‘3 


A Marvelous 
Synthetic Gem 


Not Imitation 
—the greatest triumph of the electric fur- 
nace, ill cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—theirbrilliancy is guaranteed forever. 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 
Sent On Approval Anywhere In U. S. 
—your money cheerfully refunded if not per- 
fectly satisfactory. Write for our 4-color 
Luxe Jewel Book—yours for 
the asking. Address 
Remoh Jewelry Co., 
622 Washington Ave., St.Louis 


Please Mention Popular Mechanics 


Recent tests in Europe of the durability of various 
bronzes showed that the wear was proportional to the 
content of tin. 

+ 

Since the first of the year several rich discoveries of 
gold have been made in the interior of Venezuela. 

Concrete water barrels used for fire protection on a 
railroad in the south show no loss of water except by 


CLASS PINS 


FACTORY TO YOU 
For College, School, Society or Lodge 


Descriptive catalog with attractive prices mailed 
free upon request. Either style of pins here illus- 
trated with any three letters and figures, one or two 
colors of enamel. STERLING SILVER, 25c¢ each; 
$2.50 dozen. SILVER PLATE, 10c each; $1.00 dozen. 


BASTIAN BROS. CO., 23 Bastian Bldg., ROCHESTER, N.Y. 


Nos 


Genuine French Briar 
Anti-Nicotine Pipes 


Electrically seared and need no breaking in. 
Vegetable compound nicotine cartridge. Patent 
mouthpiece; vent on top. Heavy nickel mounting. 
Guaranteed not to burn out in 5 years. 

SO CENTS EACH OR THREE FOR $1 
Choice of bent or straight stem—state which in order- 
ing. Satisfaction guaranteed or money refunded. 
10 cartridges free with 3 pipes. 


H. MENGES, 315 Menges Building, ST. LOUIS 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Direc- 

tory and sent to firms all over the world so they 
can send you F Samples, Catalogs, Books, 
Papers, Magazines, etc. nd 25c to cover cost 
of printing your name and you'll receive a big 
FREE. 


.. Mar. 1, 1912. Gentlemen —I have already 

received 2000 parcels 7 mail, and still they come, scores 
papers, samples, magazines, etc., for which I had 

often paid 10 to 25¢ each. R. T. James. 


Send to BIG MAIL CO., 6 119 W. North Ave., CHICAGO, ILL. 
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The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 
paper, and the type is large 
and easy to read. Each 
volume is 6 by 9 inches in 
size. If you wish to know 
more about the greatest and 
most practical mechanical 
library in the world, mark 
and mail the coupon NOW. 


INTERNATIONAL TEXTBOOK COMPANY 
Box 872, Scranton, Pa. 
Please send, without further obligation to me, full 


particulars in regard to the International Library of 
echnology, with special reference to the Library of 


HHH, 
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Small Power for 


Small Shops 


Every owner of a home work shop,wood 

shop, machine shop, blacksmith shop, 

Poe | tin shop, candy shop, print shop, or in 

1HC Engine Use at © a fact any kind of shop should investigate 
op 


I H C Small Gasoline 
Engines 


They give reliable power at a surprisingly small 
cost. Simple, easy to start, and will last as long 
as the machines they operate. I H C engines 
require no attention while running except a 
little lubricating oil every hour or two. Built in 
sizes and styles for every shop, 1, 2, 2%, 3, 4, 6, 
and up to 50-horse power—air cooled, tank cooled 
or hopper cooled, either horizontal or vertical. 


INTERNATIONAL HARVESTER 
COMPANY OF AMERICA 


(Incorporated) 
16 Harvester Building CHICAGO, USA 


USES OF MINING WASTE—For miles about the 
city of Joplin, Mo., lead and zinc ores are being removed 
from the earth in tremendous quantities. To facilitate 
matters, the rough product is crushed into small pieces, 
permitting the valuable portions to be removed from the 
lime and flint which compose the body of the ores. 

Thousands of tons of this rocky material accumulate 
each month, and for years great piles of what the 
workmen call “chats” were to be found scattered all 

| over that section. 


man E! measures out just enough 
— to do the work required. 
dvanced 4 cycle type. eight 
under 200 lbs. 4h. p. rating but 
actuaily develops over 5h. p. 


Automatic TurotTLe Governor with Write today_for full particulars of this 


Hen Grave Scues.er Carsureror 

|| WONDERFUL 3-H.P. ENGINE 
riction Clutch pulley. Also Very simple and easy to engineer, yet 

new 6-8 and 20 h. p. high - 

efficiency engines for mean has the latest improvements of the 


4 work. Now ready. Free boo! day. Prices attractive. Shipped on trial. 
escribes all. Write for it. MILWAUKEE GAS ENGINE WORKS 


Roads were constructed from this refuse. Then all 


CUSHMAN MOTOR 


WORKS, 2068 N. St., Lincoln, Neb. 116 Grand Ave. MILWAUKEE, WIS. 


3 A C Runs this 6 H. P. Engine fora 

10 hour day on KEROSENE 
By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
| Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 


either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


\f 
OW a Forall 
| Purposes 
“7 The High Powered, Light Weight Cush- 
3 to 12 
H. P. 7 
| 


‘An Engine Your Wife | 
Can Use 


Kerosene 


MucH of the drudgery of the farm falls on 
your wife or children. You can and should 
change this by ordering a Fairbanks- Morse 


Jack Junior Engine 


It will do the washing, cream separating, churning, 
pump water —or better still, operate a water system — 
and do it on a pint of kerosene or gasoline anhour. You 
will find it a money, time and labor saver for your work, 
too. Use it to grind feed, grind tools, shell corn, chop 
hay or fodder, spray. | 

The Jack Junior is a simple, 1 H. P., four cycle engine 
that you can always depend upon to do exactly what 
we say it will. 

Catalog No. FA 449 illustrates a practical farm engine 
equipment and describes our complete line of Farm 
Engines, Water Systems, Electric Light Outfits, Saw 
Frames, Grinders, Shellers, Supplies, etc. Write for copy. 


Fairbanks, Morse & Co. 
900 S. Wabash Ave., Chicago, III. 


Electric Light Plants, Windmills, Feed Grinders. 


Wagon and Portable Scales, Oil and Gasoline _ ngines, Gil Tractors, Pumps, Water Systems, 


the railroads entering that section used it for ballast. 

When cement paving was begun gravel was scarce, 
while this refuse was to be had in great quantities, and 
it was found to be as good as any other material for the 
body of concrete paving. 

Next the refuse found its way into cement founda- 
tions, and then into building blocks used as steps, win- 
dow caps and sills—and, in fact, anything in the 
form of cement construction. 

Thousands of fence posts have been cast from it, and 


SMALL ENGINES 


Steam, Gas and Gasoline. For 
Amateurs and Mechanics. Cir- 
culars for Stamp. Big Catalogue 
Engines, Small Power Machin- 
ery and Electric Light Plants, 
2 Lights up. Sent for lec (coin 
preferred). Refunded first order. 
AMATEUR MECHANICS 8UPPLY CO. 
860 G Monadnock Blk. CHICAGO 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save dealers’, Direct 
jobbers’ and catalog house profit. 10 or more men 
in every township can save $50 to aed aa High From My 
Grade Standard Gasoline Engines from 1% to 15 
H-P, price direct to you lower than dealers Factory 
or jobbers pay for similar engines in car- Satisfaction 
load lots for spot cash. 

or Money Back 


GALLOWAY 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse and buy on 


30 Days Free Trial 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wm. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


-Great Engine 


We will ship you a Schmidt's Chilled Cylin- 
der Gasoline Engine for you to use as if it were your 
own for 10 fulldays. Then, if you don't want it send 
it back at our expense.If you wish to keep it, pay as low 
as $7.50 and you can pay rest in easiest monthly pay- 
ments. Send coupon or a postal card forall particulars. 


We Send This Engine FREE 
We do this to prove that the Chilled Cylinder 


is the simplest and most economical engine ever built. 
We want you to see for yourself that it is better than 
any other engine that costs twice and three times as 
much. Schmidt engines are the only engines with the 
marvelous, powerful chilled cylinder. The engine with 
spark retarders. The new type gasoline engine that 
has revolutionized the gasoline engine industry. The 
only engine good enough to send out on actual free 
trial to sell itself. Your choice of many sizes. Catalog free, 


TenDays’ 
FreeTrial 


This is the 
first genuine 
free trial ever 
offered on gas- 
oline engines 
for farm and 
shop use. No 
other manufac- 
turer has ever 
dared to make 
such a_ liberal 
offer. Do not 
put the paper 
down without 
sending the 
free coupon. 


Take a Long Time to Pay 


If you like the engine after tryincgit ,° == == 
out for 10 whole days you can keep it and 4 FREE BOOK 


take a long time to for it 
Opay to on fod. COUPON 


monthly payments. Schmidt's Chill 
lutely guaranteed five years in every 4 Schmidt Bros. Co. 


Cylinder Gasoline Engines are abso- 


art. The biggest bank in Iowa Engine Work. 
*ks our Ari challenge offer. gine W orks 
Write to us promptly for partic. 4 Dept. 1197 


ulars and we will send you 
our valuable book, *‘How to 
Use Power’’ free, 


Davenport, lowa 


GENTLEMEN: — Please sen 
ption of your wonderfu 


Schmidt Bros. Co. gr 


20k, 
3. dt B .” catal 
and a7 payment plan. All free an 
Department 


1197 
lowa a 


Please Mention Popular Mechanics 
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THE 
REMEDY 1%4 to 350 H.P. 
SEE Gas, Gasoline, 
JONES | || 
Producer Gas 
cee Includes all types and sizes 


to meet every engine need. 
Simple t 
POWER USERS Perfectly balanced, 


| smooth, steady, reliable. Sales branches and stocks 
If You Are in Need of everywhere. If you expect to buy an engine our ex- 


M a chine Moulded Pulleys and Gears pert will tell you what is best and cheapest for you. 


INTERNATIONAL GAS ENGINE CO., 
buy your equipment from the manufacturer. 116 Holthoff Pl., CUDAHY, WIS. (Suburb of Milwaukee) 
For anything in the line of appliances for trans- 


mitting power—“Jones Service” and goods 1! | 3 H. P. Model A Gasoline $3900 


are unparalleled. No order too small for 
attention. No order too large to execute. Our Engine Complete 


catalog A-18 shows our complete line. “ Jones Service” ERE is Power for you that can alw: 
is Prompt Shipments, Reliable Goods, Right Prices. } | H be relied upon. The Colton Modern 
JONES SERVICE IS UNEQUALED | | | 
plest and most reliable Power Plant yet 
invented, Its many new improved 
patented features are most valuable 
In Power Transmitting Machinery. If and are not found on any other 
you are not getting it— order dire engine. Power is constant, speed 
sive manufacturers 0 achine — adjusts itself instantly to any 
4 overload — no cranki t ; it. 
Moulded Pulleys, Gears, Hang Every Colton is sold re Amilo 
qualified guarantee to give satisfactory 
riction jutches, rocke 
Wheels, and Chain Belt. 


service or money refunded. Our company 
been established 27 years. Get it on 
W. A. JONES FOUNDRY 
& MACHINE Co. 


as 
trial and compare its simple, compact con- 
Mail Order Department 


struction, superior quality materials and 
1400 North Av., Chicago, U.S.A. 


high grade workmanship. You will see it 
operate with less attention and furnishes 
more power per rating than any engine you 
ever saw. Send for Free Engine at once, 


Arthur Colton Co., Detroit. Mich, 


BETTER ENGINES-LOWER PRICES 


(The days of big profits are past) 


Our big new modern factory is turning out the Best Engine money can * 
guaranteed 5 years, with every advantage et big reduction in prices, no risk, 
guaranteed fulfilled or money refunded. Use distillate, gasoline and many other 
fuels. Allsizes. 11-2 to 40 H.P., any style. Write quick for free catalog and 
new special prices, stating size wanted. 


WITTE IRON WORKS CO., 1554 Oakland Avenue, Kansas City, Mo. 
_ 


I Am Yours for $ 50 now whole buildings are being built with it. 
Try me for 10 days scsi It is cheap, costing but a trifle per load, and about 
» Ag eg a HE all the outlay of contractors in securing it is the cost of 
Engine fully equipped. Batteries, getting it to the place it is to be used. It has brought 


Switch, Coil, Spark Pi: Gasoline ice » » 
Tank, Mixing Valve all ready to run. down the prices of cement work, and mechanics declare 
Fully Guaranteed. Return if not satis- it is first-class in every respect.—St. Louis Post Dis- 
factory and money refunded. Will run atch. 

Washing Machines, Cream Separa- Pp 

tors, Butter Churns, or any light ~- se 


= required. — Inclose 2c stamp for reply. By lining a telephone booth with tin a German in- 
SIEVERKROPP ENGINE CO., 1224 18th St., Racine, Wis., U.S.A. ventor claims to have made it soundproof. 


61250 


Built on The ONLY Correct Principle 
World’s Best Farm Engine 


Takes This 
+ 
nol ne Remember, the ““ UNITED STATES” is the only Engine which stands on 
its feet— not a Horizontal or Standard Vertical. Explosions occur low down 
and shock is transmitted directly into the earth — not into the engine ! Result 
is: (1) Violent vibrations entirely overcome; (2) Bulk and weight_greatly reduced; 
(3) Saving of 50% in fuel; (4) The only practical portable engine made; (5) all parts in sight, 
easily understood, (6) Lubrication by gravity, the only sure way — (7) Absolutely frost proof. In order 
to prove all these claims—and many more points of special merit—we earnestly invite you to 
° $12.50 takes this wonderful engine. 
Test It Now At Our Risk 30 Days Free Try it on any kind of work asin. 
days, and, if satisfied, pay balance in small monthly payments. All sizes—2 to 50 Ae and double : 
Selinioes. Burns Gasoline, Kerosene, Gas, Distillate, Thousands of users say that U. 5. Engines are \? 
world beaters. Why should you think of buying any other engine? a 
Write for Free Catalog and Our New Easy Payment Pian “= 


UNITED STATES ENGINE WORKS, 502 Fifteenth Street, ——— 


/ Must Have More || hep 
A 
| 
Saves 50% in Fuel 
2 
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PERFECTION MARINE ENGINE 
RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perfection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinements than any 
other engine on the market. The Igniter Equip- 
ment with the 6 H. P. and 8 H. P. insures a 
water-proof ignition and 
does away with batteries, 
coils, magneto and timer. 


Free Book of Engines 


Our new 1912 Engine Prompt Book is 
free for the asking — refer to it any time 
for the true and correct meaning of 
Standard Construction ; write today while 
you have the subject in mind — get book Ff 
and refer to it, no matter what motor you 
buy li your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


The Perfection owner could —9 Sizes 2 to 30 H. P. 
not buy a better engine. Full Rating Guaranteed 
CAILLE PERFECTION MOTOR CO. 
1207 Caille Street DETROIT, MICH. 


100 


Quit Drugs and Dope— 


Try Nature's Way 

Eat twice a day with your regular meal a little of 
Tyler’s 

Macerated 
Wheat 


(or Pemmican) 


A Raw Food—Delicious, Appetizing, Satisfying 


A perfect combination of macerated wheat, nuts, fruit and 
other wholesome foods. Recetese all the organic vitality your 
blood and nerves demand. Will make you feel ten years 
younger and restore your weight to sama Quit drugs and 
dope get back to Nature’s way—Nature likes to be coaxed, 
not forced. My raw foods help Nature—aid digestion and 
give youa natural, normal appetite— you eat your way to health, 
then eat more and stay well— simple but certain. 

To prove it to you, as I have to thousands in the past 
twelve years, I’ll ship you a 7-lb. pail or sack, express prepaid, to 
points east of Kocky Mountains for $2.00—west (including 
Canada, Mexico and all other International Parcels Post 
countries) $2.25—your money back if not satisfied. Send two cent 
stamp for Raw Food Book and Health Guide, or better still, send 
25c for Book and enough of the Food for three meals. Order 
today. Reference—First National Bank, Kansas City, Mo. 


BYRON TYLER 


Food Specialist 
82 Syndicate Bidg. Estab. 20 years KANSAS CITY, MO. 


PLAINT OF THE FIRE-ENGINE DRIVER— 
“Things ain't what they used to be,” remarked the 
driver of one of the big horse-drawn steam fire engines 
of the New York Fire Department apropos of fire- 
fighting apparatus and automobiles generally. “It used 
to be that when we went along a street hittin’ it up 
to beat the band, pretty near everything in front of 
us would make for the side streets or squeeze up agin’ 
the curbs to let us go by, an’ pretty near everything 
behind us would be left almost out o’ sight. Nowadays 


BAY STATE MOTORS 


“Perfect Simplicity’’ and “‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
alle price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 
these motors. 


BAY STATE MOTOR WORKS 


A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


Get This Power Boat at Maker’s Prices 
BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
This Toppan Power 
Dory as illustrated 
above is made of 
best guaran*eed ma- 
terials and is the 
dard 


world. Safe and reliable--used by U. 
in stamps ogue. 
tor 3,5,8 Horse 


t 
saving HALF, ask for 
Kwnock-Down Boat QuoTATIONS. 


8S. Government i in all Send 

sk for prices and faets about Toppan Reversible Mo- 

"ower--and if you w 
TOPPAN BO 
3 Haverhill St. 


MASS 


Complete and Guaranteed 
Don't buy any 3HLP. i cyl. $ 65.00 
motor until you 6H.P.1 “ 84.00 
have read our ‘> 2 1 r 
Catalog C, “ 
telling you 12 H.P. 2 160.00 
about “Toledo” 18HLP.3 250.00 
quality and the equipment we provide. Our motors are 
Z2cycle, 2 port, 344 x 34g and 444 x4%. Write today, 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 0. | 


WATKINS’ SPECIAL MOTORS 


3 P. Single Cylinder 30 Ibs. 

H. P. Double Cylinder. . 66 Ibs. 

12H. P. Four Cylinder . . . 100 Ibs. 
A strictly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service, 
Hopee ially adapted for CANOES and LIGHT 
BOATS luminum base, copper water 
jacket, steel shaft, bronze bearings. 


THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


La he WATERLOO BOY GASOLINE ENGINE 

will run all day without attention, furnish exactly 

the power you need, maintain a uniform speed and 

save you money every hour it works. Uses either 
Kerosene or Gasoline for fuel— 
equipped for both at no extra charge 


ward of Gold Medal at Budapest, Hungary, in open 
ing proof W t 1 Bo leads the orld 

a er 00 in Construction, Power, 
Service aud Durability. 
Has many important ex- 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 

Lowest in price because 

made in largest quantities, 
at low manufacturing cost, 
Guaranteed 5 Years. 
Book free. Write today. 
Waterloo Gasoline 
Engine Co 


Awarded 
Gold Medal First Prize 
at the International 
Gasoline &0il Engine Show 


1021 W. 3rd Ave. Rudapest, Hungar 


Waterloo, low 
Please Mention l’opular Mechanica 
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THE MOTORS THAT NEVER BACKFIRE, SSPE: 


Denduyver Flying at Louisville, Ky. 
THE ROBERTS MOTOR Co., SANDUSKY, O. 

Gentlemen:—T1 have flown in Europe since 1910 with the 
Gnome, Anzani and Argus motors so that trom my past experi- 
ences-in this line, I am well qualified to speak. This flight, 
with the Roberts motor, was my first in the United States and 
I want to say that I am pleased with its running qualities. In 
my opinion, the Roberts is an ideal motor, and it certainly is 
a pleasure to fly a machine propelled by such a motor. 

Yours very truly, 
ALBERT DENDUYVER, Licensed Aviator, Louisville, Ky. 
4 cylinder 50 H.P.—6 cylinder 75 H.P.—6 eylinder 125 


Our Aviation Motor Catalog 
‘ ) will be upon req 


A. C, Ross winning 20 it. 
THE*ROBERTS MOTOR Co., SANDUSKY, O. 
Gentlemen:—Enclosed find pictures of Muggs I1, champion 
20 footer of Savannah, Ga., equipped with one of your 1907 
20 H.P. motors. I am travelling in fast company 60 H.P. 
Apperson and 90 H.P. Packard) but at a tt am making it 
interesting for them with a five year old < rich is a good 
recommendation for your engine. Aiter five’ Seasons use, it is 
still in perfect running condition. Yours truly, 
C. Ross. 
Our marine motors are built ia twelve sizes — 3 to 125 H.P.— 
1 to 6 eylinders—standard—Aerolite and featherweight types. 


Our Marine Motor Catalog 
will be sent upon request 


THE ROBERTS MOTOR CO 


1419 COLUMBUS AVE.,SANDUSKY OHIO 


— 


‘Good Times Guaranteed 


If you put a Lockwood Ash Motor in your boat you 
are sure of pleasure unmarred by motor troubles. 
You will get the biggest value for your money because 


We Sell on 30 Days’ Trial 


AND we guarantee every engine for a year besides. 
Guess our motors must make good—what? Ask any 
of our customers, whose names we will gladly send 
you—some near you, too. PROMPT SHIPMENTS. 
WRITE TODAY and get our handsome 1912 catalog. 
Tells everything—shows all parts—quotes right prices. 


LOCKWOOD ASH MOTOR CO. 
108 Horton St. JACKSON, MICH. 


when we get behind a bunch of automobiles they just 
open up a little an’ leave us behind, feelin’ like we was 
anchored, an’ many a time I’ve seen a loaded motor 
truck come up on us from behind an’ slow down to 
keep from buttin’ into the back end of the ingine. 
This automobile business sure has changed things a 
lot, an’ it’s just about time for the fire department to 
do some changin’, too. Horses used to be all right, 
but now—well, the sooner they go the better.”—Fire- 
man’s Herald. 


Moe 


Ask for free Engine or Boat Catalog, A Address Dept. K 
Engines,2t040 HP,284cycle,always in stock 


PALMER BROS..Cos Cob, Conn. 


MOTORS AND 
LAUNCHES 


THE RIGHT MOTOR, 
FOR YOUR BOAT 


We manufacture Two and 
vous Cy Cycle Engines from 1% 


to $1500 


‘eli us what you 
want—if we 
have it, we will 
give you all par- 
oua price that wil 

your heartiest appro- 
val—if we haven’t got 
whatyou want, we will 
tell yousoand advise you where to get 
it, Our catalog contains information 
of vital importance, information that 
YOU should have-GET IT! 


STRELINGER MARINE ‘oan co. 


THE STRELINGER 171-175 Woodbridge W., Detroit, Mich. 


7s GET THIS CATALOG 
FULL OF VALUABLE INFORMATION TO EVERY 
\ BOAT OWNER ON 


RACING PROPELLER WHEELS. 
REVERSE GEARS AND 
MARINE ACCESSORIES 


LARGE CATALOG FREE. SEND TODAY 


JJ AVE. GRAND RAPIDS. MICH 


2 to 45 Ee installed Oper- 

THE WORLDS SIMPLEST by anyone 

seenpiete Outfits ready for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfecting, success with THE ONE 

TYPE. Write to Originators of rave LESS for new “ MARINE 

BOOK,” a liberal Edacator to all, fre 

LACKAWANNA MFG, CO., Lackawanna Bldg. & Liberty Sts., N.Y City 
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MARINE ENGINES 


are all of the four stroke type, slow speed, 
medium speed, high speed —3 to 125 H. P. 


They Excel in Reliability 


The Buffalo Book tells the whole story. If 
you want it, send us your name and address. 


PACIFIC COAST AGENTS: 


8an Francisco—Buffalo Gasolene Motor Co., Jas. B. Blair, Mgr. 
Seattle—Woodhouse Gasolene Engine Co., 62 Marion Street. 
Vancouver, B. C.—Vancouver Ship Yard, Ltd. 

Victoria —G. Harold Grant, Grants Wharf, Ellice Point. 


Buffalo Gasolene Motor Co. 
1293-1305 Niagara Street, Buffalo, N. Y. 


PENGUIN OIL THE MOST SOUTHERLY IN- 
DUSTRY—What is probably the most southerly indus- 
try of the world, writes Consul Henry D. Baker of Ho- 


GRAY MOTORS FOR BOATS 
Made in the Largest Plant 


he World devoted to with $ 
2-cyole Outfit ready to install 
engines. ALSO 3R TO 

Guaranteed by a big responsible concern. Write 
for big catalog—tells and shows you all about 
high gh grade motors and how they are made. 


GRAY MOTOR CO., 1098 G. M. C. Bidg., DETROIT, MICH 


Use Kerosene Engine Free 


The “Columbia” Kerosene Engine shipped on 15 days’ 
FREE Trial, proves kerosene cheapest, safest, most powerful 
fuel. If satisfied, pay lowest price ever given on reliable farm 
engine; if not, pay :othing. No waste, no evaporation, no 
explosion frgm coal oil. 


GASOLINE GOING UP! 


Gasoline is 9c to 15¢ higher than coal oil. Still going up. 
Two pints of coal oil do work of three pints gasoline. 


“COLUMBIA” 


— only engine running on coal oil success- 
SIZES fully ; ohol, and benzine, too. 
2 tol6 Starts without cranking. Only three moving 
parts—no cams—no sprockets—no gears—no 
valves—the utmost in simplicity, power and 
strength. Mounted on skids. All sizes, 2 to 
20 h.p., in stock ready to ship. Engine tested 
before crating. Comes all ready to run, Pumps, 
saws, thr shes, churns, separates milk, grinds 
feed, shells corn, runs home electric lighting 
plant. Prices (stripped), $29.50 up. Sent any 
place on 15 days’ rree Trial. Don't buy an 
engine until you investigate money-saving, 
power-saving COILUMBIA."" Thousands 
in use. Costs only postal to find out. If you are 
first in your neighborhood to write, you get 
special extra low introductory price. mic. 


COLUMBIA ~~ CO., 547 Bellevue Ave., DETROIT, MICH 


BRAIN PARTNERS 
FOR BUSY MEN 


How would you like to have always at your 
command, the expert advice of a corps of Civil 
Engineers? Men who would be ever ready to 
untie hard knots, to settle doubtful points, to 
give you the final word, the absolute answer to 
every question that comes up. Would you not 
become a bigger man mentally than you are 
now? Would you not consider yourself more 


valuable pr employer? You can have this help, 
you will find just the information you need contained in 


The Complete Cyclopedia of 


CIVIL ENGINEERING 


Eight massive volumes, 3,908 pages, 3,000 illustrations, 
folding maps, diagrams, etc. Bound in half morocco and 
printed on special enameled paper in large, clear, readable 
type. 

This Cyclopedia is a complete review of Civil Engineering — every 
problem likely to confront you in your daily work is solved and the solu 
tion placed before you in such a manner that you cannot fail to understand 
and profit by it. Every railroad employe, every man in construction and 
engineering departments, every foreman and superintendent should have 
these books—no beginner can afford to be without them and the expert 
engineer should always have them at his elbow for quick reference 


READ THIS SPECIAL LIBERAL OFFER 


The regular list price of this great work is $40.00 — yet to introduce the 
exceptional home instruction methods of the American School of 
Correspondence, we are, for a brief period, offering the set at only 
$24.30 — $2.00 after you decide to keep the books (if you want them) and 
$2.00 a month until paidfor. Remember: We send the books, express 
prepaid, to your own home, where you can examine them carefully, for 
seven days—a full week, free of charge. In sending the coupon you pay 
no money, nor do you place yourself under any obligations whatever. The 
books are fully prepaid to you, and if you do not care to keep them, after a 
thorough examination, notify us — we'll have them returned at ourexpense. 


IMPORTANT SUBJECTS COVERED 
Drawing, Plane Surveying, Plotting and Tepeeraphy. Strength of Materials, 
Concrete, 


Water 
tion, Water Power, Sanitation, Highway Cons 
Roof Trusses, Practical Problems, Bridge Engineering, Railroad 4 
Cost Analysis. 


ANOTHER GREAT FREE OFFER 


With every set is included a year's Consulting Membership entitling 
you to the free advice ofa corps of Civil Engineering Experts. This 
will give you practical help in handling working problems which are too 
specific to be taken up in detail in the Cyclopedia. There will be no limit 
to this service. A single problem solved for you might be worth more 
than the first cost of the books. 


American School of Correspondence, Chicago, U.S. A. 


FREE OFFER COUPON 
American School of Correspondence, Chicago, U.S. A. 


Please send Cyclopedia of Civil Engineering for 7 days’ free exami- 
nation. I will send §2 within 7 days and $2 a month until I have paid 
$24.80; otherwise I will notify you and hold the books subject to your 
order. Title not to pass until fully paid. Pop. Mech. 10-12 


OCCUPATION 


EMPLOVER 
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bh Does not chafe, heat 
Erickson Leg or draw end of stump. 
RMS 


The largest limb factory in the world. 


Use The Vanadiumized 
20 Year Engine FREE 


The only engine with the marvelous strength of vanadium 
in it. Use it for 10 whole days free. Use it free to prove 
that the new vanadiumized engine is the wonderful 
engine you have been wanting — practically lasts forever. 
Easiest to handle. Uses less gasoline. Write for descrip- 
tion of this marvelous 20-year engine. 

The only vanadiumized engine on the m ‘. 
20 Years The only engine that can 
Guarantee equalled, sensational guarantee of 20 full working 

years. Full 20 years guarantee on all sizes of 
engines. Write for particulars of this great sensational guarantee. You 
never heard of anything like it before. Write for particulars today. 


Easy Payments 


Never mind the money. Our payment terms are so very easy that you 
never think of the money. Marvelous quadruple durance Kuhnert 20 year 
engine is paying for itself and giving you big dividends before you ever 
beg to us a Single cent. 

oney Down, Notasingle cent. When you get our cata- 
log describing the quadruple durance 20 year engine you will be astonished 
to see that we do not ask you to send us a single cent when you are send- 
ing for this engine to try it free. By all means see our sensational selling 
offer. This is a limited offer. Write for particulars now. 

pecial. Toall who write promptly we will include our special offer 
of free equipment. You certainly want to know all about this sensational 
improvement in gasoline engines. Just send your name and address and 
full particulars of this special limited offer will be sent to you post-paid, free. 


L. C. Kuhnert, Jr. Company, Dept. 5242, Chicago 


Send for Catalog 


E. H. ERICKSON ARTIFICIAL LIMB CO. 
Washington Ave., N., MINNEAPOLIS, MINN. 


Write today 


P O WER OR THE FARM, SHOP 
AND COUNTRY HOME 
Complete ready to run—fuel tank in base —water 
cooled —wonderful economy, uses Kerosene or Gasoline 
—12 sizes, 1% to 36 H.P. 3O DAYS TRIAL 


GRAY MOTOR CO., 1099 G.M.C. Bldg., Detroit, Mich. 


Turn your time into money — new, irre- 
sistable machine— now selling like wildfire. 
People amazed — delighted — all buy. Every 
Man and Woman has this opportunity — ail 
or spare time — we will help you start and 
show you how to make big money every 
week, easily and sure, Most liberal policy 
of co-operation — you cannot fail. 
EXPERIENCE NOT NECESSARY 
Agents are delighted—simply coining 
money. Listen: Miss Maxted, Ohio, soid 
nine machines first day, profit $18.00. Reed, 
Idaho, sells seven to ten every day himself, also has big force of Sub- 
Agents, telegraphs for more machines. Lord, W. Va., took three orders first 
hour, profit §9.00. Howard, Ohio, made $236.00 inthree weeks Needham, 
ass., ‘‘ no trouble to take orders, sold four this morning.’’ Just think of all 
this money. Mumler, Va., averaging ninesales aday. Every Agent says, 
“ best article I ever handled.” Write today without fail—you can make 


$S0 to $75 WEEKLY 


You can control territory, collect money, appoint Agents and accept orders 
on the Queen Massage Machine forhome use. First practical, low-priced 
machine for this purpose. All machines cost 
$25.00 and up, this machine so low in price 
that every Woman will buy. No expense 
other than the first cost. “Run by running 
water anywhere.” Made of genuine alum- 
inum—splendid package—sells on sight. 
Every machine guaranteed. Women ex- 
cited— machine removes wrinkles, blackheads, 
sallow complexions, fills up hollows in the face, 
neck and body, better than hand massage — fine 
for body massage. Men enjoy the machine after 
shaving. Barbers all say, ‘*best machine for 
us.” No experience required to operate — 
anyone can use it. You can control territory 
exclusively and make big money. Investi 
gate without fail. Send no money but write 
today sure, so you will not be too late to 
get your territory. 

QUEEN MFG. CO., 1143 Nasby Bldg., Toledo. 0. 


bart, Tasmania, is being carried on at Macquarie Island, 
about halfway between Tasmania and the Antarctic 
Continent, in the capture of penguins for their oil. 
Macquarie Island belongs to the State of Tasmania and 


You may have a good motor. 
Rex Motors But you haven’t got the best 

unless it’sa REX. Sturdy, de- 
pendable, the Rex is the last thought in a two-cycle 
motor engine. Descriptive, illustrated catalog tells the 
whole story of the engine that is ahead of the times. 
You will be interested in the advanced information it 
contains. Ask us today for free copy. 


REX MOTOR COMPANY, 40 Central St., Boston, Mass. 


OR d 
ARINE MOTORS comp: 
OQ PROPOR ONATE OW PR 
GUARANTEED FOR LIFE. 


P AGENTS WANTED. 
Send for complete marine engine book FREE. 


AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. 


-$O 


WATERMAN MARINE MOTOR CO. 


On or Off in Five Minutes 


Makes a Motor Boat of ANY Boat 
AND also “makes good” on shore 
Here is the famous original Portable marine motor, now adapted for also 


runn ay hundred different small machines ashore. Simple—light—strong 
ON THIRTY DAYS TRI 


“PORTO” the Marine and Stationary Engine 
Combined—TWO MOTORS IN ONE ( 
R A reliable 2 h. p. motor that will drive an 18 ft. rowboat 7 miles per hour ' . é 
~ | for 4 hours on a gallon of gasoline, or in five minutes can be mounted for use in shop, ‘ ' 
laundry, barn, or any other place desired. Write Quick for new “Two-in-one” catalog, , 
mailed free. Orders filled in order of receipt. 


AL.—Money back if you say. 


Don’t delay. 
1507 Fort St., W., DETROIT, MICH. 
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Cleans, lubricates, dispels rust, dissolves 
burned powder residue, neutralizes acid, 
prevents pitting of barrels. 

Home Oil is an absolutely pure oil. It 
never chills, gums up, grows rancid or sour. 
One drop equals three of any other gun oil. It 
beats them all by every standard test. It’s 
different from any oil you have ever used. 


FREE SAMPLE 
We want you to try Home Oil. Send |g 
us your dealer’s name and get a free 
sample. Home Oil is sold by most 
all sporting goods dealers, hardware 
dealers and druggists, everywhere. 


The Buffalo Specialty Co. 
341-J Liquid Veneer Bldg. BUFFALO, N. Y. 


has an area of about 25,000 acres, being about 25 
miles long and 5 miles wide. The island is leased by 
the Tasmanian Government to Joseph Hatch, who has 
esta»lished the penguin oil industry there. 

There are probably 80,000,000 penguins on the island, 
so that the stock to be drawn from seems almost limit- 
less. There are also a large number of sea elephants 
about the shores of this island. The oil is obtained from 
the penguins by boiling the carcasses in digesters capa- 


TYPEWRITERS 


FACTORY REBUILT 


Save $25 to $50 on manuf» cturers’ prices. 
Ruy our Factory Rebuilt Typewriters. 
Nearest-to-new on the market. Have trade- 
mark and guarantee like new machines. 
Are thoroughly rebuilt, and perfect in ap- 
pearance. Satisfac tion guaranteed. Weare 
the lar-est rebuilt typewriter concern in 
theworld. Branch stores in leading cities. 
Write for catalog of standard makes. 
AMERICAN WRITING MACHINE CO., Inc., 345 Broadway, N.Y. 


In the work of the world, with 
the aid of Hansen’s Gloves. 

They add to your efficienc 
and safety; give absolute comfor 
with flexibility of fist and finger. 
No binding seams; no scratch- 
ing rivets. 


Hansen’s 
Gloves 


Made of horsehide cannot shrink 
nor shrivel, harden, crack or peel. 

They are “Built like a hand,"—( 
and built exactly to suit all lines of 
labor. Railroad men will appreci- 
ate the horsehide Protector Gauntlet—heat and, 
steam-proof, afiording absolute protection, 
yet pliable and snug. Wash them in gaso- #7 
line; they wiil dry out soft and shapely. f 

Made in hundreds of styles, in all 
sizes and various colors for automo- /4 
bilist and motor-cyclist, sailor, f 
hunter, farmer, miner, irom 4 
worker—you cannot name a 
field of work or play for which 
thereis not a Hansen Glove. 
coupon for Free 
ook. 


send without cost to 

me, your Free Book 
of Gloves, 1 am inter- 
ested in gloves the 
purposes 


the automobi 


into the proposition. 


529 N. Capitol Ave. 


Enterprising men all over the country are accumulating bank 
accounts by repairing automobile tires. One man who invested 
less than $300 in a plant last September, writes us that to date he 
has cleared over $3000 on his machine. THINK OF IT! an 
average profit of $250 a month on an investment of less than $300 
A tire mepels pina may be operated as a side line, in connection with 

or any other business or as an independent occupation 
We have outfits for all requirements, and furnish detailed in- 
formation for operating each plant. Experience is unnecessary, 
for the work is simple and easily mastered. All you need to do 
is follow directions furnished with machine. It costs you 
nothing to investigate. Send for our latest catalog and look 


HAYWOOD TIRE & EQUIPMENT CO. 
INDIANAPOLIS, INDIANA 
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the other lamps tested. 
light than gas or electric. 


ASK FOR PARTICULARS 


market. 
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To GET BETTER LIGHT 


From KEROSENE (Coal Oil) 


Tests by Prof. Rogers, Lewis Institute, Chicago, on leading oil-burning lamps show the 
Aladdin Mantle Lamp is the most economical and gives over twice as much light as 
It is odorless, safe, clean, noiseless. 

To introduce the Aladdin we’ll send a sample lamp on 


10 Days’ Trial AGENTS WANTED 


needs this lamp. It’s the only reliable incandescent oil lamp on the 
Soon pays for itself in oil saved. One agent sold over 1000 on money back guarantee, not one 
returned. Another sold $800 worth in 15 days. 
MANTLE LAMP COMPANY, 395 Aladdin Building, CHICAGO, ILL. 


Guaranteed. Better 


Evenings made profitable. Ask for agents’ prices and trial offer. 


Complete High Grade 
Bathroom Outfit 


We offer this complete 
high-grade bath room 
outfit at wholesale price. 
It is of fine quality and 
appearance and will give 
perfect satisfaction. 


Bath Tub, 5 ft. long 
and 30 in. wide with a 
full 3-in, roll-rim, made 
of best-grade cast iron 
heavily coated inside and 
overtheroll-rim in White 
Porcelain Enamel. 
Nickel-plated combina- 
tion double bath faucets, nickel-plated connected waste and over-flow 
outlets, nickel - chain and stopper, and nickel - plated supply 
pipes with floor flan 
VATORY OR ‘Basin, desi 

-in ack 


or corner use, 18 in. long, on the 
backs and apron are 


tton nk. 
with plated brass trimmin: 
Seat is 


will extend ithe me which prices to you. Shall w 
Chelsea Manufacturing and Supply ‘aennenen 
No. 135 West 24th St., NEW YORK CITY. Dept. D. 
1/4 


carat Diamond 


Brilliant White 
in 14-Karat Solid Gold 


RING § 


of Genuine Worth 
Any Bank in Kansas City. 


and Beauty, for 
References : 
Your opportunity to buy a genuine fine diamond ring at such a bargain. 
We sell at actual WHOLESALE PRICES. At retail this ring would 
cost you $46.00. Money refunded if not satisfied. Prompt service. 


FREE Our expensive 272-page 16th annual Catalog for 1912-13 


mow ready; a complete jewelry store in book form, 
us your name and address today for a copy. 


Rent 10 Months— 
Then It’s Yours! 


This Great Visible Writer 
The Famous Oliver Model No. 3 


Send your name and address today and 
we will tell you how to get the lowest price 
that has ever been made on a standard 
visible typewriter, in perfect condition, 
shipped on free trial and paid for with 

rent money. 

Our sensational book, ‘* Typewriter Secrets,”’ gives all the inside 
facts about prices, about second-hands, rebuilts and schemes. Sent 
absolutely — no salesman will call. You will be under no 
— ation, just write your name and address on a postal card or 
ca the margin of this page and mail today. You have nothing to 

lose and everything to gain. Even if you are not ready to buy now, 
you will find the book interesting. 


TYPEWRITERS DISTRIBUTING SYNDICATE 


(107) +166 V. M., N. Michigan Bivd., Chicago 


ARNS60IN 2 WEEKS 


LE "S\\by selling the NOEL No. 50 TABLE LAMP. Bums 92% 
AIR. A child can operate at. Portable Safe. Economical— 
Four hours for one cent. Develops 400 CANDLE POWER. 
Beats Gas or Electncity Replaces dirty of lamps. Imitated— 
never equaled. Highest praises from users. Fully Guaranteed. 

* TODAY. Sells tke wild-fre. You only haye to 
show Good pay—easy work— good temtory open. 
JOHN NOEL COMPANY, 20 Division Ave, Grand Rapids, Michigan 


The cheapest, best and most beautiful light ob- 
tainable for 300 or country. Makes and burns 
its own gas; 300 ©. P.5 hours for 1 cent. Can be 
used anywhere with amazing results.. Low in 
rice. Thoroughly reliable. Many new and exclusive 
eatures. Best proposition of the year for agents. 
WRITE TODAY FOR FULL DETAILS 
National Stamping & Electric Works 
422 8. Clinton Str., Chicago 


ble of dealing with 800 birds at a time 

The oil is placed in barrels and sold to binder twine 
makers in Australia and New Zealand. 

Macquarie island is about 750 miles southeast of Ho- 
bart. The island is barren, being covered only with tus- 
socky grass. Whaling ships visiting there have intro- 


“ZIPP—It Lights” 


The Magic Household Lighter 
No matches —a bright flame. Thousands of 
lights without refilling. A truly remarkable 
opportunity for Agents to make money fast. Write today. 
Every housewife will want one the minute 
she sees it. Sent postpaid on receipt of price. 


25c NOVITAS SALES CO... Sole Manufacturers 


Fill with water and hang on 
back of any Radiator 


k Prevents air dryness. Makes it fit for 
b o doctor bills. Saves 


MAKE BIG PROFITS ~ LLING 
Kanner’s Slyde- r—the only razor stropper with the barber's 
eel to Sharpens razors and ‘ail safety blades perfectly. 
An invention on Shieh are big money everywhere. Every 
Prt is sold with an absolute 
Won help you succeed. Write for full pattiesiars and territory NO 
8s. C. 


KANNER 556 Broadway NEW YORK 
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one piece of best-grade gray cast iron finishec a 
and fastened to wal! by concealed hangers. Nickel-piated chain and rub- 
ber stopper. Nickel-plated supply pipes and trays. Your choice of wall or SS SS 
floor connections. CLOSET is Tow tank syphon_ action washdown, abso- 
lutely sanitary and effective. It is instantly flushed by pressing Push 
a thoroughly seasoned oak, copper lined, 
es. Seat and cover are of seasoned oak. 
tkel-plated brass hinges. Nickel-plated 
screws and washers to fasten bow! to floor included. P 
Note: Let us send complete wholesale catalogue containing descriptions 
y 
‘ 
\ 
SAVO Air Moistener 
nil 
MARGOLIS JEWELRY CO., 1023 Main Street, Kansas City, Mo. Was furniture shrinking, piano warping ‘ae 
| wall paper cracking. Money refunded @& Price 
Hl IN if not satisfactory after 30 days free $2.00 
y, use ‘rial. Order now, or write for free Booklet 
Savo Mfg. Co., Dept. T, 5856 S. Park Ave., Chicago 
| 
2 
poe 


THE WIZARD LIGHT 


These LATEST INVENTIONS represent the 
ACME of Perfection in Artificial Lighting. 


After once installed the INSTANTANEOUS System requires no 
generation, as lamps are operated by = of the chain and as 
conveniently as electricity at one-tenth the cost. 

The “ QUICKLIT” lamps are lit with an ordinary match; 
therefore are operated as conveniently as city gas. 
All our lam +7 and systems represent the highest standard of 
quality, are a guaranteed and are so simpie that anyone can 
operate same. For further particulars and complete illustrated 
catalog describing the above and also the Air Light or Tube 
System, “Hollow wire Inside and Outside Arcs and lamps with 
automatic cleaning needle,” Boulevard Arc Lamps, tside 

» Upright Lamps, etc., address 


HE NAGEL-~CHASE MFG 
peareest Manufacturers of Gasoline Lighting Devices in the World 
ST.. CHICAGO... U.S.A. 


duced rabbits and Maori hens, which are now quite pro- 

lific. The Mawson Antarctic expedition from Australia 

has established a wireless station there, and daily mes- 

ee are now being received at Hobart.—New York 
orld. 


o~-- 
A portable acetlyene lamp of 350 cp. has been brought 
out in England. 


oa. Over 200 


of lamps, ranging 
Write for FREE ILLUSTRATED CATALOGUE from 100 to 2,000 candlepower. 
i argest li v 
the largest 1 ine and entions in AGENTS MAKE BIG MONEY. 
= to excel any other i = power, exc pnomy and service. =_ Write quick for catalog. 
® Clusive territory to responsible, energetic salesmen. 
Doud Lighting Co., 174 N. Sangamon St., CHICAGO, ILL., U. S.A. The Best Light Co. 


324 E. Sth St., Canton, 0. 


> AMAZING 
AGENTS INVENTION ! 

lamp || | Write for Particulars ; 
ay powerful white light. Smokeless, 


orless. Sells everywhere. Nothing and find out all about our 
like it. Exclusive territory contracts 


granted. Positively not sold in stores. Tr h Li ht 
Agents making big money. lump g 
Sample outfit 35e postpaid. Particulars FRE! 


THE RADIOLITE CO., 1515 Spitzer Bldg., TOLEDO, OHIO System, Stand and 


B Portable Lamps 
FREE! 


before you put in your lighting plant or lamp of 
any kind and avoid regrets. 
Fits Your Old Lamp Ae fro 
a (kerosene) coal oil. Beats eit her or electricity. 


A 300 Candle Power Shadowless Light, that 
= Costs Only 1 Cent for 6 Hours We whom 
Ww 


They meet all requirements of Home, Store, 
Church or business lighting, in or out doors at 
less than half the cost of kerosene or Electricity, 
simple enough for any one to install and operate. 


can be turned up and down like gas. 
local Write for P. O. P. catalog, it tells all about them. 


SUPPLY CO., 11 Home Bidg., Kansas City, Mo. 
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Wouldn’t You Like to Own a Store 


Wouldn’t you like to be proprietor of a 
? money making business? Once I was just 
e is / maker. The profits 


the new, delicious pop- 

built this big business for 

me, The very same proposition that made me, should do the same for you. 

Long winter months are ahead. Don’t slave them away for someone else. 

Start in the Crispette Business for yourself. Build a business of your own 

asIdid. Get a window —a small store—a cozy nook where the rent is low. 

— all the profits, I'll teach you the Crispette business — tell you how to 

ucceed — show you how to make Crispettes by ey special secret formula, 

T Il do . right here in Springfield — personally or by mail. But the thing for 
you to do is to 


Come to See Me At My Expense 


Don’t say you’re coming. Just drop in quietly. Call on any banker or 
merchant. Ask them about Long — about my store — my Crispette business, 
Ask them if. what I sag ish’ t the truth— right from the shoulder. Look into my reputation. See if folks think I'll give 


you.a square @hen come and see my store—see that it’s just like the picture. See the machine. See Crispettes 
This i th an mage make a batch yourself. Learn the business. Get my pointers on how to 
is tt suceeed. Up toa distance of 300 miles I’ll pay all your traveling expenses, if you buy 
Mak hi a maghine. You'll see—know—learn everything. It’s simple—easy. Won't take you 
ing achine a day. I'll be glad to see you—glad to show you the store and have a good talk with 


You’ll go home ready to make more money than you ever made in your life. 


Every Nickel You Take in Nets You 
Almost Four Cents Profit 


Think of it!) Think of the fortunes made in 5 cent pieces. 
It’s one business in a hundred. Everybody likes Crispettes 
— children — parents—old folks. One sale always means 
two —two means four. So it goes. It's a great business. I 


This is a recent 
picture the 
found it so—so should you. Send for my big free book made $1500 in 
“*How to make money in the Crispette Business "— 48 ; 
pa es illustrated — complete information and story of how I one month with 


lt my business. Read it and then come to Springfield. Crispette 


W. Z. LONG, 619 High St., SPRINGFIELD, O. machine. 


AN INDIAN’S INVENTION—One of the most ex- 
traordinary events in the history of mind and literature, 
occurred among the Cherokee Indians in 1825. This 
was the invention of an alphabet by George Guess, a 
full-blooded, and wholly uneducated Cherokee. 

Hearing some of his countrymen speak of the supe- 
riority of the white people in making “the paper talk,” 
and by which, when they had put down a talk it would 
stay there, and could be carried to a great distance, he 


» Make $5.00 Earn $100.00 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a lb. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 352 page Free 
Illus. Booklet and learn how to do it. 


NAT’L SPAWN CO., Dept. 12, BOSTON, MASS. 


If you can save three cents a day, we will sell you an 


Sent to You FREE 


Positively FREE cae 


‘The wonderful Delhi Diamond, the marvelous 
triumph of the electric furnace—a genuine 
synthetic gem. The only true rival of the 
g¥aranteed to contain absolutel 
ass, Looks and flashes like a standar 
white  diainond. Guaranteed to hold its bril- 
liancy forever. Cuts glass. Fire and acid or 
a file won't heart it. Guaranteed to contain no 
paste,oil or artificial pecking. Set in solid gold 
mounting. Worn by the leaders of society and 
reat. actressés. One thirty-fifth the price of 
fia monds. Sent now on approval for your 
inspection without one cent of money on this 
special offer. Don't think of investing in a fine 
jewel until you see the Delhi Diamond, the 
wonderful alechemic diamond. The only stone 
Write today and get 
full particulars of this amazing limited offer. 


SEND NO MONEY 


Not a cent. “Just send your name and get 


particulars. @et our astounding prices. Don’t Illinois Watch at a price lower than you can buy a high- 
grade watch anywhere else in the country. We are the 
We pay i th the x72 charges. See it for Big Old-Reliable Credit House you have heard so much 
nothing. — If it is not.moréiprilliant than you ever dreamed, we about — the large firm which has furnished over 1,000,000 
will take it back at gurexpense. No obligations to you at any time. » Se 
Send a postal card ora Igttor today for = particulars. Just ask homes all over the United States on the 3c-a-day plan 
for our special offer catalog. Send tod: and we are now quoting the lowest possible prices on the 
Limited Offer =; a we write promptly we will send this World Famous Illinois Watch. If you want a watch for 
limited o Amazing prices on Iry 
Delhi Diamonds—tHe a pion t that pacnee for a diamond yourself or for a gift; if you want diamonds or jewelry, 
in the most fashionable gatherin: ou will be proud of your then send for our Free Watch and Jewelry Catalog. 
Dismona, Write for full dewoription of this t 
synthetic gem. our name and dress br’ ngs a particulars. 
promptly and get our special limited offer. Send for it today. Spiescel. Mazs. Stern @- 


Delhi Diamond Co., Dept. 5242, Chicago, Il. Seek. = 


| 
Free 4 
| 
Wily 
This Famous 
ILLINOIS Watch <2> 


$66 


IN ONE DAY 


That is what Elson, of N. Dakota 
writes. Bryant of Colorado, made 
$16 in 6 hours. Sturgill, of Utah, 
writes: “I made $1200 in 4 months.” 


One Minute Post Cards— 
One Minute Profits 


Hundreds of letters and 
reports tell the records 
of quick, big, easy profits 
making photo post cards 
the new way with the 


“MANDEL” 
POST CARD} 
MACHINE 


Anew business with an unumited field for money making. 
The chance for any man, young or old, with small capital 
and EXPERIENCE to own a business 
that will earn $2000 to $500 a year. New discovery. A 
wonderful, scientific 


Photos Direct on Post Cards =—=No Plates=—=No Films 
The “Mandel” Post Card Machine takes, finishes and delivers 
3 original photo post cards a minute RIGHT ON THE SPOT at a profit of 500 
percent Makes two sizes of post cards and also photo Sultepe. This is not 


. tintype machine Photo post cards popular everywhere. In the country, 
n the streets at picnics, sasebrets. — minute St. card man 
is. in big demand and makes big money 


returns a money invested. “Cor mplete and simple instructions 
to work immediately. 


Write ohn for complete INFORMATION FREE. Address either office. 
THE CHICAGO FERROTYPE COMPANY 


887 Ferrotype Bidg. . 387 Public Bank Building 
Chicago, Lil. New York, N. 


took a flat stone and attempted to make a particular 
mark for every word. 

The Indians laughed at him; but he would go to the 
woods, under pretense of hunting, and there make his 
marks from day to day. The number of marks soon 
overburdened his memory, when the thought occurred 
to him to contrive a mark for each sound. | 7 

Every syllable in the Cherokee language is either a 
simple vowel sound, or a vowel preceded by a conso- 


THIS BUNGALOW $900 | 


CAN BE: UILT Fi 

This and many others new new book, 
Building Plans for Modern Homes, will 
save you hundreds of dollars. One of 
the most complete and comprehensive 
books of plans ever published by any 
architect. Fifth edition just off the press 


One hundred and fifty floor plans and FREDERICK H. GOWING 


photographs of bungalows, oe, costing ARCHITECT 
from $250 up; gives sizes and cost to 
build. Sent postpaid for $1. 18 Tremont St. BOSTON 


Mud, snow, dust and dirt will not be tracked 
over your floors if you use 


Grab’s Foot Scraper 


outside your door. The only device 
made which cleans bottoms and 
sides of shoe in one operation. Has 
ten parallel plates for scraping 
soles and two stiff bristle brushes 
which clean sides of shoe. 


AUTOMATICALLY 
ADJUSTS ITSELF 


i size shoe. Handsomely 
enameled. Looks neat. Can be 
rotated and swept under. Fastens 
4 er or any handy place. 
send your order d direct tous Mus FREE. ANTED. 
VICTOR M. GRAB & ‘CO.. 78 Ashland Block, CHICAGO. ILL. 


Library at 
Almost Half 
The Regular Price 


This seven volume set of electrical books—the 
most complete and up-to-the-minute reference 
work of its kind ever published—now offered at 
a discount of almost 50%. You, whether 
student, worker or expert, can gain from these 
books an intimate knowledge of your work— 
knowledge which will eventually mean success 
and higher pay. The work of thirty-two ex- 
perts, this library is recognized as a standard 
reference work by technical schools, libraries 
and practical men throughout the country. It is 
the accumulated knowledge of the whole elec- 
trical world, a store of information from which 
you can continually draw knowledge—power. 


The American School’s Cyclopedia of 


Applied Electricity 


contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page 
plates, diagrams, etc. ; hundreds of valuable tables and formulas; 
carefully cross-indexed for quick, easy reference. The books are 
substantially bound in half red morocco, gold stamped, and are 
printed in large clear type on special quality paper. 


Important Subjects Covered by These Great Books 


Theory, Calculation, Design and Construction of Generators and 
Motors — etrieal Measarements — Electrie Wiring — Electric 
Welding—Types of Generators an rs—Management ef Gen- 
erators and Motors— Storage Batteries—Eleetrie Lighting— Alter- 
natingCurrent M ery—Station Anpliances— Power Stations— 
Power Transmission— (Central Station Engineering — Electric 
Railways, ineluding Single-Phase — The Electric Telegraph — 
Telephone Equipment, Systems and Oneration —Wireless Tele- 
graph and Tele phone—Telautograph, Telegraphone, ete. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination ; returnable at our 
expense if the books do not contain the information you want. If 
you keep the books, pay §2.00 seven days after receipt and then $2.00 
a month until you have paid the special introductory price of $19.80. 
The regular price of this great Cyclopedia is $35.00. 

Just fillin and mail the coupon. It won't cost you a cent to 
examine the books. We know they'll be worth many times 
their costto you. Mail the coupon now and you will receive 
your books promptly. 


Another Great Free Offer 


With every set is included a year's C consulting 
Membership entitling you to the free advice ofa 
staff of expert Electrical Engineers. This will 
give you practical help in handling work- 
ing problems which are too specific to 
be taken up in detail in the 
cyclopedia. There will be no limit 
tothisservice. A single problem 
solved for you might be worth 
more than the first cost of 
the books. 


American School of 
Co. 


10-12 
A. 8. of 


Please send 
me Cyclopedia 
of Applied Elec- i 
tricity for seven 
ays’ free examina- 
tion. I will send §2.00 
A> within seven days and $2.00 
z a month until I have paid 
$19.80; otherwise I will notify 
you and hold the books subject to 
your order, Title not to pass until 
fully paid. 


y 
| 
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POPULAR MECHANICS ADVERTISING SECTION 155 
| 
APPLIED APPLIED APPLIED APPLIED 
TRICITY HACTR 
P 
| 
Wipe Your FEET 
| “aT 
| 
U.S.A. NAME... 
OCCUPATION... 


POPULAR MECHANICS ADVERTISING SECTION 


What this 
JUST ELECTRICAL and WIRELESS 
T 100 pp. Wire- 
ou SUPPLIES Mailed for 6 cts, stamps 
— or coin, which you may deduct 


3 0 |] graph insts. ON first order of $1.00. Great cost of catalog, and 
PP... our low prices, prohibits distribution of catalog, 
BIG PAGES 


trolas, etc., etc. 
except to those really interested. 
PRICES 


The Largest Gitalog in its Line 


This catalog should be in every home and place of business 
There is no catalog to take its place ; neither will you find 
such low prices on standard electrical and wireless goods, 


Our magnet wire ® Our catalog is 
prac- 
is made by the largest FREE a | C tically a free course 
factory inthe U.8. 58. 25% to 33% SAVED ire ess ourse in wireless. Has as 
C. and D.C. mean single much wireless information as many $1.00 wireless books. Con- 
and double cotton. in purchasing from us. Just onein- tains a comprehensive exposition of the principles of wireless; 
N S.C. D.C. Enam-| stance: Our flash-lights, equipped the uses and purposes of all! wireless 
- perlb. perlb. ellb. | with Mazda Lampsand new Tungsten instruments; detailed instructions, 
6 .37 .40 -43 | batteries (400% more power, lightand with diagrams, showing every step in 
0 45 «.49 -46 | service than old carbon battery) are the erection of aerials; over 30 dia- 
2 .47~=«~«.63 -49 | lower in price than most dealers’ cost. grams, made by an expert in wireless, 
4 .51 .61 .54 | $2.50 Miner's flash-light only $1.80, showing “hook-ups” for practically 
6 .57 70  .64 | post.22c; $1.75 “Bull Dog” only $1.20, a1] combinations of wireless instru- 
‘83 | post. 20c; $1.25 Nickel flash-lightonly Over 100 pases devoted to 
0 .73 .96 5e, post. 6c. Thesame low prices on f 
32.92 1.10 1.02 | wireless instruments, motors, magnet W'reless. mplete sets from a few WIRELESS 
34 119 142 138 | wire, binding posts and thousands of dollars, to thousands of dollars, for Goi. Nete prices: 
36 1.45 2.00 1.65 | electrical products. high class commercial equipment. (in. $2.78 2in. $7.80 
Only 6c, to show you are interested, secures you this great catalog. in. 4.00 3in. 13.75 


W. Transformer coil, 


THE J. J. DUCK COMPANY, Arcade Bidg., TOLEDO, OHI fo caer See 


nant. There are six vowels and twelve consonants, sim- 
ple and compound. Consequently, .from combinations, 
the syllables will be seventy-two. By modifications a 
few other syllables are produced, making the whole 
number eighty-five. 

For each of these sounds he invented a character of 
mark. Thus he produced a perfect phonic alphabet.— 
Cleveland Leader. 


ELECTR! House Lighting Plants, Telephones, Dynamos, Fans, 
Lamps, Engines, Motors, Meters, Batteries, Belts, Bells, 
Books. Catalog 3c. Ohio Electric orks, CLEVELAND, OHIO. 


Everybody Is Doing It 


DOING WHAT? 
TiPPInc THEtR Hat without touching it. Just 
ze @ rubber bulb in your pocket and your 
hat will tip. This is the same thing you have 


Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec- 
trician. Send for our complete catalog ‘‘B.’’ 


where, a ‘ood side r traveli: men he 
The Carlisle & Finch Co. any Sent mall in 


262 E. Clifton Ave. Cincinnati, Ohio Plummer Automatic Hat Tipping Co. (not inc.) 


927 Fullerton Ave., Chicago 


— 


AT A PRICE YOU CAN AFFORD TO PAY 
Regular $15.00 Value Special Price 
An Ideal Set. Complete—Portable. Sends 8 to 15 Miles. 
Receives 600 to 800 Miles. 
Every wide awake young man in America should own and operate 
- — this set. An educational and fascinating sport. An ideal gift for 
Parents tomake. This completeset is mounted on oak base 8} x 16 inches and consists of one inch coil giving 1% inch spark, 
primary condenser, high capacity secondary condenser and switch, key, sending helix, zinc spark gap, highly efficient tuning 
coil, fixed condenser, exceptionally sensitive 1000 ohm telephone receiver and cord, universal detector, aerial switch, double 
le, double throw, 120 feet aluminum aerial wire and insulators, codes. Simple as A BC to operate. Price to be raised soon. 
Bend your order in to-day. Complete set, special price, $8.50. Receiving sets, $1.75 upwards. Sending and receiving 
sets, $3.90 upwards. Send at once for Circular S, and Morse, Navy, Continental and International Codes. IT’S FREE. 


HUNT & McCREE (The House of Wonderful Values) 92-94 Murray St., NEW YORK 


AT LAST a Practical and Efficient 
32 WIRELESS OUTFIT ® 
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| 
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WANTED 


A request from every reader for a copy of our 212 page pocket edition 


CATALOGUE P 26 


The most up-to-date catalogue issued on Telegraph and Telephone Apparatus, Wireless Telegraph Instruments, Batteries, 
Bells, Push Buttons, Motors, Electrically Heated Material, Spark Coils, Motor and Auto Horns, Battery Testers, Medical 
‘ and Vibrator Apparatus and Accessories, Burglar Alarms, Call Bell Outfits, Early Riser Outfits, Annunciators, Electric 


Pr Light Supplies, Switches, Insulated Wire, etc., etc. Fully illustrated by over 1,000 cuts. The descriptions are clear, 
concise and accurate. 


NOW or CATALOGUE P 26. It costs you nothing. The prices 


are right and will save you money. 


MANHATTAN ELECTRICAL SUPPLY CO. 


NEW YORK, 17 Park Place CHICAGO, 114 S. 5th Avenue ST. LOUIS, 1106 Pine Street 


TheMorseClarifier Meet 


remarkable little device that of a 


fits in tube between reproducer Phono- 


and horn of any make of ma- 
chine. It renders the sound graph 
loud, clear, lifelike and elim- 

inates that unpleasant metallic effect. Scientific filtration 
of Sound waves. It —— and satisfies. Easily inseried 
and everlasting. $1.00 led Prepaid. Send dollar bill, 2c 
stamps, money order, or check at our risk. 


(ESTABLISHED 1842) 


| |Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 
Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIAL IN YOUR HOME, Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept.N17 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


teed 
y f Y or money refunded. References 
any bank in Minneapolis. State whether for Victor, 

Vietes- ctrola, with 
rubber or metal connection, . 
Columbia Grafonola, Dise or Guaranteed 
Cylinder. Information matter 
free. More dealers wanted. 


MORSE BROS. 
Manufacturers and Distributors 


450 N. W. F. & M. Bidg. 
MINNEAPOLIS, MINN. 


Amazing Profits 
In Mushrooms 


Anybody can add $8 to §40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

ree Lil 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 


STORY OF THE THIMBLE—There was a time 
when that useful protective covering for industrious 
fingers, the thimble—-which dates from 1684—was very 
costly. Indeed, only well-to-do women could afford to 
wear one. Afterwards, however, they were made of lead 
and other common metals, and today you can get quite a 
serviceable article for a cent. 


This Electrolytic 
This a Detector for de- 
Mac 


iving 


Receives 

The Dutch finger hat (finger hood) became in Eng- messager 

land the “thumb bell,” from its bell-like shape. It was rT 

originally worn on the thumb to parry the thrust of the “ieding 
needle pointing through the stuff, and not, as at present, Hard rubber base, 


sats thumb put; 

WILL START 
ade en- 
post jon 1 si 
earning $4 daily at home in spare rubber and 
si no works without besten es, 
send for free instructive boo! ank to ob- 
iving plans of operation. and to 00 

REDMOND, Dept. 306-A, BOSTON, MASS. 


conduct over a hun- 
dred 


experime nts 


DOES YOUR PATENT PAY? ——— 


If not consult us. We develop inventor's ideas, design 


machinery and any kind of 

. s Coliseum make working drawings and 

’ Nov. 11 to 16, 1912 | advise regarding commercial 


exploitation. We will represent a 
limited number of inventions of merit at the coming Inventor's 


Exhibition, St. Louis Coliseum, Nov. 11 to 16, 1912. Particulars free. 


ee 
Price 


Coils are 
WESTERN ENGINEERING BUREAU, 916 Victoria Bldg., ST. LOUIS, MO, our Ball Dot Spark Col 
e latest ear. Give dollar you 
nteed for one ¥ fin- | With each Jed toone 
to 1 00 ished. For Ww lesson of our first dollar 
menting, ete. $2.20 Course!” With a linen 
EVERY WEEK ingh Colt you spend to bind 
And if you are a live hustler I will gladly pay you more. I've got 12 * 626° 4.50 ded Toseons. —_ 
the slickest money making proposition in the country for wide-awake 1 a “eee = us for full informatics. 
agents. Carpenter averaging 250 sales 112 9.00 As! 
weekly. Only Scientifle Automatic Razor Sharpener 2 famous 196 page 
oo made, gives barber's stroke, both hones and day 4c postage for ou © illustrations 80‘ 
+> strops all stanclard razors and safety blades. Send to-dsy 10 containing ‘nformation 
Guaranteed for life. Men buy on sight. Cyclopedia No. rticles and instructiv 
$2.00 complete. 1007, profit. It means big 1,300 electrics! wraless subjects. Street New York 
money for you if you act promptly. Get electrical ® PORTING 0 233A Fulton ’ R” 
exclusive territory WOW. Write me today THE ELECTRO | | “THE EXPERIMENTE 
how to get FREE— finest and largest outfit. *BVERYTHING FOR 
Secretary, The Victor Co. , 732 Victor Bldg. , Canton, Ohio 
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trical Machinery 


NEW AND USED 
SATISFACTION GUARANTEED 


Write today for our Bargain Bulletin 23 and see 
for yourself the Attractive Bargains offered. 


You can’t afford to invest your money in motors, dynamos or electrical machinery 
of any kind until you have learned our prices on your requirements. ; 
You can sell (for cash) buy, rent or trade, electrical machinery, by dealing 
with us. We'll do business your way. All Used Machinery carries the same 
liberal and binding guarantee, that we and ones “ee on aoe. 
Our Repair Department where you are 
Ig located or what your needs—we can supply them to yourcomplete satisfaction. 
<a) WE DO NOT DEAL IN NOVELTIES OR TOYS 
The F. Bissell Company, 226-230 Huron Street, Toledo, Ohio 


Just Patented: The Ko-Ko-Me Suspender Belt 


es away with suspend- 
ers, instantly attached to inside of waist band. 
Trousers can’t “sag down” nor shirt “crawl up.” No 
straps or bands across the abdomen. In demand by 
mechanics and mill workers, as well as by office and 
professional 
men. Agents 
can sell to 
sever men 
out of ten, 


order and 
waist measure 


terms to 
agents. Lisle 
50c; Silk 


How to Install Modern 
Heating Plant Home || | xo-xo-mo co. 


KOKOMO, INDIANA 
Save cost of skilled labor. Save on all material. Post 


yourself on the new method. The practicai Gibbons to impel it. 
method. My book explains how you can install hot All the world over the thimble is a symbol of indus- 
and cold running water, bathroom outfit, a modern try. The g:ft of one to a little girl is taken as a hint 
heating plant, also electric or acetylene lighting plant, at that she should learn to sew, or that her clothing needs 
an amazingly small cost. Send for this valuable book. mending. 
Fashion in thimbles is very luxurious in the East. 
B O O K. = R E E Wealthy Chinese ladies have thimbles carved out of 
mother-of-pearl, and sometimes the top is a single pre- 
My new book gives you greater buying power than your local dealer. cious stone.—Detroit Free Press. 


It is the most valuable catalog for you ever issued. Thousands of things 
illustrated and priced. Hot water and steam heating plants, gasoline 
engines, hydraulic rams, pipes, pumps, valves, electric lighting plants, 
acetylene lighting plants, all accessories. Everything guaranteed, high 
quality at direct, rock bottom prices to you. You certainly ought to 
s...¢ this valuable book. Just ask for Gibbons’ book. 


Write Toda See for yourself how easy it isto make 
y improvements about your home with the 
aid of my new book. The low prices of my high quality material will 


astound you. Home owners, contractors, builders, need my wonderful 
| new book. Write today. Just send your name. Itis post-paid free to you. 


M. J. GIBBONS, Dept. 5242, Dayton, 0. 


_ VOLTAMP Electrical Toys are not “make believes,” they’re practical, especially well-built 
miniatures and have an educational as well as an amusement value that parents should consider. 


. Greatest line of MINIATURE ELECTRIC RAILWAYS and Electrical Toys, also Telephone, Telegraph, 
Wireless and Xmas Tree Lighting Outfits; Standard instruments and material for experimental purposes and electrical 
work; Dynamos, Motors, Induction Coils, Transformers, Rheostats, etc., and a line of splendid electrical novelties. 


Send 6c in stamps or coin for catalog, which will be refunded on your first order for 50c or over. No postals answered. 
VOLTAMP ELECTRIC MFG. CO., Voltamp Block, BALTIMORE, MD. 


“FILL IN” 


Steel Cement 


For plugging small holes in castings, 
water pipe, gas pipe, connections, etc. 
Positively prevents leaks and is inexpen- 
sive, on account of small amount necessary 
touse. % Ib. 30c. 5-lb. cans 25c Ib. prepaid. 


( 
M 
A 
G 


eal 


we 


= POPULAR MECHANICS ADVERTISING SECTION 
| | 
be 
J.W. PAXSON CO., Migrs., 1021 N. Delaware Ave., PHILA. 
| Ideal Presents for Birthdays and Christmas 


SAVE You HALF on a 
Celebrated Adler Piano 


My Free 30 Day Trial, No Money Down Offer—Breakin 
Records—Most Successful Nation-Wide Sale of Hi 
Grade Pianos Ever Known—All Competition Banished. 
I have now made it possible for every home to enjoy the delight of a pure 
toned Celebrated Adier © of exquisitely handsome design, and 

construction so durable that it is guarant S years. 

Every Adler Piane is shipped direct from the great $500,000 Aciler 
Factory to the home at lowest wholesale factory prices. I save you half — 
because the Adler Plan absolutely wipes out all ny and 
gives you their profits. Ne No Collect 


FREE 30 DAY TRIAL 


If the Adfer fails to make good my claims—return it 
—I pay freight both ways—trial costs you nothing. 
If perfectly satisfied, keep it and start 
2to 3 Years Time to Pay small payments once a month or every 3 
or 6 months. Ask about our Autumn Payment Plan. At the end of a year, 
if the “Adier”’ fails to make good on every point I claim for it, | will 
refund every dollar you have paid. You cannot afford to buy any piano 
until you have seen my plan to save you |. Write today for catalog. 
c. L. ADI Pres., Adier Monntecturing Co., 
ow. "Chestnut Street, LOUISVILLE, 


ENGINEERING! 


THE POPULATION OF THE OCEAN-—A striking 
proof of the vastness and variety of the population of the 
sea is furnished by the results of explorations made by a 
committee of the zoological department of the British 
Association 2 aus part of the Irish Sea surrounding 


the Isle of M 


Out of 1,000 —_—s of marine animals collected, 224 
never before had been found in that region, 38 were 
previously unknown as inhabitants of British waters, 
and 17 were entirely new to science; indeed, they were 


animals whose existence had never been suspected. 
Brooklyn Eagle. 


CAN BUILO THis 


TEAL tiree-Foot RACER 


‘omplete materials with instructive “finished 
$2.00. extra for Patent Friction Winder. 


IDEAL AEROPLANE SUPPLY CO., 82-88 West Broadway, New York 


Fon vou F 0 R $1 4. 95 


SPECIAL 8 LE-— These six pieces furnished in seasoned 


White 
and 14 Leather ready to fit together for only $14.95 
4. pounds. Order 
es Write for 


while they last. Guarantee 

quick Direct from factory 
our Catalog it’s FREE, 
. 256 Main 8 


MUNYBAK 


BLUFFTON. INDIANA 


ai Chea 8 
ARITHSTYLE ARITH- H- MACHINE 
Carries Resets instantly ! 


Shortcut Methods! ing Systems 
Wanted, Reques’ Sooklet. 
Co.Suite 91 


ADVERTISING SECTION 15 


THE NEW CYCLOPEDIA OF 


STEAM 


Every Engineer must read if he would progress. 
The biggest men in the field can’t go around 
telling what they know—but they can write it. 
And you can read it—in our New Cyclopedia of 
Engineering—the most valuable set of books on 
this subject ever offered to Engineers. This Cyclopedia 
has just been revised—it’s right up to the minute. 

These books cover eve a you are likely to meet 
in practical engineering. are interestingly written 
by well-known authorities An are not only valuable for 
studying, but also as permanent reference books. 

the seven books contain 3,300 pages, size 7x10 inches, 
and over 2,500 ~~~ ‘full page plates, diagrams, 
etc. The regular price of these books is $35.00, but as a 
special introductory offer we have put the price at $19.80. 


$2.00 Down $2.00 a Month 


Sent express prepaid. You can examine the books 
before paying a cent. Just fill in and mail the coupon. 


This price and these terms make it easy for any engineer to 
secure the valuable set of books. Read the brief description 
below and see what you will get when you mail the coupon, 


OUR PROTECTIVE GUARANTEE 


Send for the Cyclopedia of Engineering, examine it carefull 
and if, at the end of seven days, you see that you need it, sen 
us $2.00 and $2.00 each month thereafter until the total, $19.80, 
has been paid. If the books are not satisfactory—don't send us 
acent—we will pay all charges. Use this coupon. We abso- 
lutely protect you against loss. Signing the coupon does not 
obligate you in any way. 

READ THIS SYNOPSIS 

Construction of Boilers—Boiler Accessories—Fuel Econo- 
mizers— Mechanical Stokers—Steam Pum Steam En- 
gines — Indicators — Valve Gears — Steam urbines Gas 
and Oil Engines— Fuels— Automobiles—Carbureters— Loco- 
motive Boilers and Engines—The Air-Brake— Single- 
Phase Electric Railway — Elevators— Marine Boilers — 
Marine Engines— Heating and Ventilating — Compressed 
Air — Transmission — Absorption and Compression Refrig- 
eration — Ammonia Machines — Direct Current Dynamos 
and Motors— Management of Dynamos and Motors — 
Electric Wiring — Electric Lighting, etc. 


Free with every order received before Nov. Ist, 1912, WM creey ont 


* we 
ar’s ame | Membership entitling you to the free advice of a taff oO! 
En ‘ineerin; . This will give you practical tye Ip in handling working 


oblems w specific to be 
Phere will be no > limit to this service. - single problem solved for you 
ight be worth more than the first cost of the books. Order the books now. 


FREE EXAMINATION COUPON 
American School of Corresponflence 


CHICAGO, U.S. A. 


Please send set Cyclopedia of En rections for 7 days" free examination, 
I will send $2.00 within 7 Seve and a month until I have Kat $19.80; 


tif: t mad f he books. eats not to s until fully 
or notify you to se ‘ort pas: 


NAME... 


ADDRESS. ...... 
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Cartoons, 200 


“THE BOOK OF PICTURE EDITORIALS” 


HIS is the magazine that you will want on the office desk or 

your library table during this presidential campaign. When 

the campaign has ended you will continue to want it, for, by 

that time, you will have learned that “picture editorials” save the time 

that must be consumed in wading through columns of reading 
matter, yet keep you posted as to the affairs of the nation. 


@ In Cartoons you find the work of 
more than one hundred of the country’s 
well known cartoonists. ‘These pictures 
are not confined to politics, but cover 
the joys and troubles, incidents and 
accidents of the world. 


The Penrose - Standard Oil $25,000 
Scandal, the Birth of the Astor Baby, 
the New York Police Scandal, Crops, 
Weather, Kiddies, Hay Fever Days, and 
many other serious or human interest 
pages are found in this month’s magazine. 


If your news dealer cannot supply you with Cartoons, 
send fifteen cents for a single copy or $1.50, a year’s sub- 


1 scription, to Cartoons, 318 W. Washington St., Chicago, Ill. | 


Things That a 
700 Boy Can Make 
100 


Illustrations That 
THE handsome set of four books—“ Mechanics for Young America” and 
“Amateur Mechanics” (Nos. 1,2 and 3) —each book bound separately in 
Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 


Thoroughly Show How 
Case with extension clasp—will be sent prepaid to any address for $1.00. 


The Ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 
full and complete directions are given on constructing the following 
and hundreds of others things which appeal to the heart of every boy. 


Electric Appliances — Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles— Toboggans, Bobsleds, Ice-Boats — Boomerangs — Paddle Boats, Canoes, 
Rowboats—Camping Outfits—Cabins— Tents — Fishing Tackle — Magic Lanterns — Search- 
lights - - Cameras— Telescopes—Gliders and Aeroplanes— Kites and Balloons—Aquariums— 
Electric Furnaces— Electroplating Outfits—Lathes— Foundry Work at Home— Iron, Copper, 
Brass and Other Metal Work — Bookbinding —China and Pottery Kilns— Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 
POPULAR MECHANICS BOOK DEPARTMENT 


318 W. Washington Street, CHICAGO 
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of shining steel reach out 
from braced and bolted towers 
until they meet and you put the last 
bolt in place and look upon the 
finished bridge — 

Boys, that’s a pleasure even men 
enjoy. 

With an outfit of 


MECCANO 


mostly of plated steel and brass, you 
can build many working m 
wonderful gigantic structures. 


Send for Illustrated Catalog 
and list of principal dealers in your section. 
You can build steel towers, derricks, cranes and 
other machines. Meccano is sold by leading toy 
and sporting goods stores. Ask to see a set and 
look for name Meccano. 

The Embossing Co., 15 Church St., Albany, N. Y. 


Makers of “‘ Toys That Teach’’ 


The best-laid plans of the most up-to-date post offices 
“gang aft agley,” but the record in tardy delivery of 
a missive belongs to the Turkish Post Office. The 
time taken was 73 years, the distance being from 
Mount Athos to Corfu. In July, 1834, the Archiman- 
drite of a convent wrote to a lady in the island an- 
nouncing the departure of a begging mission. The 
letter was delivered to the lady’s grandson in Novem- 
ber, 1907. 


NO HILL TOO STEEP 
WO SAND TOO DEEP 


Olympic . $1500 
Majestic .. 1850 


Write us for details 
Jackson Automobile Company 


THE “GOLDEN GEM” a 1 0 

ADDING MACHINE Say 

We have been making add machines 

for ten years—and have sold < ower 30,000. 

The ** GOLDEN is Our Latest 


Production 
You can keep it nah on your desk or take 


our remittance: day — your MONE 
ACK if machine does not make good. 
SALES AGENTS: The ‘*Golden Gem'’ Sells 
Address: E. Gancher, AUTOMATIC ADDING 
MACHINE CO.,319 Broadway,New York 
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The Science of Physics 
Keeps 

the Parker 
from Leaking 


AKE a sponge out of water, 

The water doesn’t all run out. 
unless you squeeze it out. A sponge 
is full ‘of tiny tubes, and each holds 
onto its drop or two of water, 


Now, there is a tiny tube leading to the 
pen point of a fountain pen, called the feed 
tube. In an ordinary fountain pen some 
ink is always held in the feed tube, like 
water in the sponge, even though the pen 
is placed point up in your pocket. 

When your body heat —o8 degrees — 
- to the air in the pen, the air expands. 
t expands up through the inky feed tube; 
pushes ink up and out below the pen 
inks the writing end of pen, and i 
when you remove the cap to write. 

Now, instead of a straight or blunt feed 
tube, as in other pens, the Parker Pen has 
a curved feed tube. One end touches the 


int; 
you 


barrel wall. See X-ray photo. That 
touch starts Capillary Attraction, which 
ulls all ink down out of the Parker 


eed tube before the warm air ascends. 
This is the famous Parker Lucky Curve. 


Thus an every-day principle of Physics, 
ingeniously used, keeps the Parker Pen 
from leaking and smearing your fingers. 


14k gold pens with hardest Iridium 
»ints, keep the Parker from scratching; 
arker span Head Ink Controller keeps 
it from blotting or skipping. 


Standard style Parker Pens $1.50 to 
$250.00, according tosizeand ornamentation. 


New Parker Jack Knife Safety Pen 


can be ae ye in any position in any 
pen knife size for ladies. 


New Parker Disappearing Clip 
sticks to your pocket like a leech, but dis- 
appears out of way when you write. 


If your dealer doesn't sell Par- 
kers, write us his name and we'll 
send you complete catalog to or- 
der from. If he keeps Parkers, 
get one on ro days’ trial. We 
authorize him to refund if you 
have any leaking or writing trouble 
in that time. 

Get one today and you'll be 
mighty glad you didn't put it off, 


Parker Pen Company, 100 Mill Street 
Janesville, Wisconsin 


New York Retail Store 
a1 Park Row Opposite Post Office 
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$62 


Quarter -sawed 

oak MASTER- 
Chair, Ma- 
rokene Leather 
Cushion, height 
37% in., width, 31 
in, depth, 21 in. 


table of choic- 
est quarter- 
sawed oak; top 
closed 48 in., 


construction. 


Our Factory Price 


Your Dealer 
Asks $14.00 


Furniture 
Write for Free Book 


Make your home comfortable and 
«attractive by strong, beautiful furni- 
me ture. Write for our furniture book. as 
It illustrates and describes chairs, 


tables, settees, desks, couches, in 
many styles and sizes. Every piece 
sold direct from our factory on a 
binding Money-Back Guarantee. Half the 
retail price or less. Shipped to »ou in 
complete sections. Assembled in a few 


Scores of Bargains in 
| MASTER-BUILT | 


work done here in the factory by skilled 

cabinet makers. Material — beautifully 

grained quarter-sawed oak. We finish in 
the color you desire. 


° enable you to buy double 
= Factory Prices the amount of furniture ca 


your dealer would give you for the same 
money. Don't delay — write a postal for 
the Furniture Book at once to 

BROOKS MANUFACTURING CO. 
5810 Rust Ave., Saginaw, Mich. 


Our Factory price 


$15.50 


for this exten- 
sion dining 


72 in. extension Every- 
thing you desire in ap- 
pearance. Most durable 


Please Mention Popular Mechanics 


BUY CLOTHES RIGHT 


Not at retail with middlemen’s profits 
all added and a poor fit. Try our way 
once. Buy direct, save money, 
and get a real fit. 

We weave the cloth and our ex- 
pert tailors make fo your measure, 
the highest class suits, overcoats 
and pants. We guarantee cloth, 
fit and workmanship. Every 
unneccessary profit is cut out. 
One profit, “wool to wearer.” It 
stands to reason this is the way 
to buy clothes. 


PANTS $3.50 


To introduce our fabrics and tailor- 
ing we will make to your order one 
pair of pants at $3.50 express prepaid, 
equal to any tailor’s $6 to $8 garment. 


Write us for free booklet and samples, 
stating colors wanted. It costs noth- 
ing to investigate. Write to-day sure. 


HOME WOOLEN MILLS CO., (Est. 1840) 
6 Water Street Chambersburg, Pa. 


Ss 
The Deaf Gan 


HEAR 


distinctly every sound—even whispers 
do not escape them when they are 
properly assisted. Deafness is due to ‘ 
the ear drums from some cause becoming 
defective. loffer you the same hope of hearing 
as you have of seeing from the oculist who 
— glasses to help your eyesight — for I 
apply the same common sense principle in my 
method of assisting the deaf to hear. The ‘ 
weakened or impaired parts must be reinforced by suitable 
devices to supply what is lacking and necessary to hear. 
Among the 390,000 people who have been enabled to hear 
perfectly there has been every condition of deafness or 
defectivehearing. Nomatter what the cause or how long 
standing the case the testimonials sent me show 
marvelous results. 


7 Common-Sense Ear Brums 


wonderfully assisted my own hearing —that’s how I 
happened to discover the secret of their success in my 
own desperate endeavors to be relieved of my deafness 
after physicians had repeatedly failed. 

Common-Sense Ear Drums are made of a_soft, 
sensitized material, comfortable and safe to wear. They 
are out of sight when worn, and easily adjusted by the 
wearer. 

It is certainly worth your while to investigate. Before 
you send any money just drop me a line. I want to send 
you free of charge my book on deafness and plenty of 
evidence to prove to you that I am entirely worthy of 
your confidence. Why not write me today? 


GEORGE H. WILSON, President 
WILSON EAR DRUM CO., 426 Todd Bldg., LOUISVILLE, KY. 
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Herman’s U. S, Army|| Learn Electricity! 
Garrison Shoe 50m | 


Best of All for Comfort and Wear 


This handsome, snappy shoe is built on a 
last designed by Arm 7 Senneens and the lea- 
ie rmy experts. ears Of ex- 
proved this shoe the best 
' the greatest number of enlisted 
men to wear outdoors wherever 
the flag floats. We have made 
hundreds of thousands of pairs for 
the War Dept. and the Militia, 
and such an enormous civilian “oe . 
demand has come through merit : Electricity 1S 
that we are prepared to fill orders 
immediately. Ask your today the great 
ealer. Cannot supply 
you we will send a pair ex- motive power of the world. Its use 
press prepaid for has extended to every phase of life and industry. 


$425 Thos. A. Edison says that the field of electricity 


is in its infancy—that electrical workers of the future 
Best Russet Willow and return your will discover uses for this great force now undreamed of. 
nor Right now there are not enough electrical 
“ engineers to fill the big paying positions open. Every day 
WRITE FOR BIG our Free Employment Bureau has a call for Signal 
Guouhgout ‘Gov't Stand- FREE CATALOG Engineers greater than we can fill. Therefore, we are ‘ 
ond inspected workmanship. A World Beater. Sizes making a very special offer to students at this time. f 
5 to 11 inclusive; Widths, C, D, and EE. Same Write today! Send the free coupon for our catalog 
shoe also in Gun Metal Calf; best chrome tanned leather. and free information. 


you the Army Line. 1We Teach You in a Short Time | 


$300,000 contract just received from U.S. Navy Dept. 


— In order to su 
JOSEPH M. HERMAN & CO. at Small Expense 


- engineers we are charging a small tuition fee. Your tools 
(Army Contractors) 155 Lincoln St., BOSTON, MASS. and equipment of all kinds are furnished FREE by the 


School. You may have easy payments if desired. Our 


= - course of instruction is clear, simple and thorough. Our ‘ 
A “HORSE CIGAR”—A\ happy of the Paris- Graduates demand handsome salaries. Dent pass up 

ian League for the Protection of Horses is the “humane this opportunity 
cigar.” The league has a certain brand of cigar, 
said to be a very good one ge cigar is called the Mi oe t d 
“caballos” (Spanish for “horses’), and is decorated with FREE TOOLS en an e 
a red and gold band bearing a g eal s head in white, We will furnish all 
and the inscription, “Be kind to animals.” When a cab a for these Trades q 
driver is seen to be good to his horse, he is presented taking our course § 
with one of these cigars occasionally by the agents of reek aie Electricity Plumbing 
the society, and when he > is ) able to bring in 10 0 of the the — eis & very 

Many st | Painting and Decorating 

our students earn 

wile | Moving Picture Operating 


Mechanical Drawing 


Repairs We also teach the trades mentioned above. There are 
ont heavy ~ unlimited possibilities in any one of these trades. When 
Nght. Speedy hand stitching Saves trips to town. you have completed our course you will be in a position 


Complete repair shop in itself Mends harness, saddles, wagon to demand from $5.00 to $8.00 a da | right at the start. Or 
covers, blankets, baygy tops, belts, etc. Can't get out of order, © in business for yourself and make from $3,000 to 
! Original and only awl with diamond point full grooved Beedle & 000 a year. 


to protect the thread. Big for agents. 


Catalog and Particulars 


No obligations on you at all. Just fill out the 
coupon and mail it today. Take this step 
towards success. Let us tell you how you 
can master electricity or any other protit- 
able trade in a short time — make a 
bigger success than you ever dreamed 


When our VACUUM CAP is used 


afew minutes daily. We accept of making. Fill out the coupon 

no pay until you have trie 4 the and mail it at once. Coyne National 
Jap ays and are satis . COOKE, Director 

ane pn agolignce Trade Schools 
that draws the b to the Hair 

Roots and starts a new healthy Coyne National 39-51 E. Illinois St. 


crop of hair. It stops Dandruff, 


stops the hair from falling out. Trade Schools Devt. HL. 


Bought by Doctors and men who GENTLEMEN: Without any obli- 
know that it is the only reasonable HAIR GROWER known to 39-51 E. Mlinois St. gations on me whateoever, please wend 
science. No Drugs Used. Write for ,application blank, testi- Dept. 9197 ye 8 one 
monials, and booklet on “HAIR,” sent sealed in plain culars 0} is offer to men 


envelope, FREE. 


THE MODERN VACUUM CAP co. 


M. 559 BARCLAY, DENVER, COLO. 
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3 Years to Pay 


for the Sweet-Toned 


Meister 


Piano 


30 Days’ Free Trial 
We Pay the Freight 


You are not asked to deposit, or pay or advance a cent in any 
way until you write us and say that the MEISTER is —— 
satisfactory and you wish to keep it. Then these are the terms 


$ ] a Week or SS a Month 


No cash payment down. No interest 
m No extras of any 
kin Piano stool and scarf free. 
Sold direct from the maker to you 
at a guaranteed saving of $100, No dealer’s profit for you to pay. 
Send now for our beautiful Free Catalog, which shows eight 
styles of Meister Pianos. 


Our resources exceed $4,000,000. We sell more pune direct 
to the home than any other concern in the worl 


Rothschild & Company 


Dept. 16Z, Chicago, Illinois 


The 
Home 
Maker 
richest virgin soil is waiting for you in Manitoba, 
: Saskatchewan and Alberta. Go where you can prosper, 
fe earn a farm home in a few years—farmers have paid for theirfarmswith 
fa one crop. First prize of $1000.00 for best wheat in the world was — 
fs awarded by American judges at the New York Land Show toa west- — 
ern Canadian farmer. Anyone can own land in Western Canada, 


Land from $10 to $30 an Acre 


the finest irrigated an 
ited to grain growin 


the Canadian Pacific will loan money for a period of ten years at & 
6% for the purpose of erecting buildings and completing the & 
improvements on their newly purchased Western Canadian farms. & 
Ask for our hendosme illustrated books on Manitoba, H 
and Alberta—mention the one you wish, 
Also maps with full information FREE Write today. 


D. R. THORNTON, Colonization Commissioner 
Canadian Pacific Railway 


Colonization Department, 112 W. Adams Street, CHICAGO 
FOR Le 6 growing towns. 
business | in inal towns. 


bands, he receives a pipe cut in the shape of a horse’s 
head. As the cigars are good, they are welcome to the 
men. Naturally there is no assurance that the cab 
driver who receives the cigar will always be kind to the 
horses, but the impulse is given and the cause of gentle- 
ness helped. 

Horse cabs are a rarity in New York nowadays, but 
the “caballos” cigar might make a favorable impression 
among our truck drivers—New York Mail. 


WE SELL YOU 
AT WHOLESALE 


Agents’ Price One 
AMERICAN 
Motorcycle or Bicycle 


85 Honest hand-made machines at factory $ 


— fo want anything and don't know where to find it— 
ureau of Information, Popular Mechanics, Chicago 


cost. Write now for catalog. Say wheth- 
on interested in Motorcycle or Bicycle. 


Love of Beauty and Health 


Get started in an honest, clean, reliable, permanent, money-making 
ess. Sold on a money-back guarantee 
The Blackstone Water Power Vacuum Massage Machine 
For the Home. No Cost to Operate. Lasts Life-Time 
No C omen etition, New Field, New Business. Price within 
j — h of ath That’s why it's easy to sell. Fndorsed by Doc- 
s and Masseurs. Removes Blackheads, Pimples, 
Wrinkles, a. J out any part of the face or body, brings back Nature’ : 
beauty. Almost instant relief can be given all 
demonstration ¢ oe inces the most skeptical person. Sales easily a 
Read On! What Others Do 
Parker ae sold eight machines first day. Margwarth, says, I 
am making $19. 06 per day. Schermerhorn, eight dozen machines first 
month. Shaffer writes, am selling four out of five demonstrations. 
vaughn, orders one dozen, four days later wires “ship six dozen by first 
Express.” Lewis, sells four first nowt, Men 
makes money. No experience necessa 
yorker. We own all patents 


willdo. A surprise awaits you. dd 
CKSTONE MFG. CO., 537 Meredith Bldg... TOLEDO, O. 


AGENTS|NEW BUSINESS JUST OUT| AGENTS | 


DROP THE DEAD ONES. AWAKE! At SL THIS NEW 


SALESMAN 
MANAGERS INVENTION, THE 20th CENTURY 


YOUNG OR OLD 
NEW BUSINESS 


GENERAL AGENTS 
ROAD MEN 
MAKE MONEY HERE 
Start Now Today 


kinds of pains. 


women, everybody 
Protected territory to active 
* Big k entitled, ** The Power and 
Free. ROW, today. A 


LS Sa Get Your Canadian Home 
ae my | From the Canadian Pacific | 
irrigated land slong nes. (and 
| 
\ 
= | | 
| 
awe 
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A pocket KNIFE SHARPENER 
FREE 


The tough, sharp crystals of a Pike India 
Oilstone just eat steel. It’s fun to see how 
quickly they put a dandy, keen edge on 
carvers, kitchen knives, tools, etc. No other 
stone cuts so fast without losing its shape. 
Adopted now by manual training schools, big 
machine shops, etc. No- 
thing like it. This is only 
one of the famous 


PIKE SHARPENING 
STONES 


= ae only | line that includes every sharp- 

ing 1 or artificial — 
Pr the best deren some sharpening need.” 
Every home needs one. Hardware and 
tool stores everywhere sell them. Let us 
mail you a Pike India Vest Pocket 


Store for pocket knives, office use, etc. 
—— Just send your cealer’s name and 4c for 

packing and mailing. We’ll include “* How 
How to Sharpen”’— greatest book ever vrritten 

on sharpening and how to select and = 
to Sharpen for oilstones. You'll be pleased. While toda 
Pree 101 Main St. PIKE, N. H. 


BUTTER AND EGGS BY MAIL—‘“At my boarding 


house in Central Germany I asked my landlady whe re 
she got her butter, which was of excelient quality,” 
writes a sojourner in that country. “She told me it 
came from Holstein, in the northwestern part of Ger 
many, 200 miles away. I asked if it was not expensive 
to have it come so far. ‘Oh, no,’ she said, ‘we have it 
come by post and have gotien it every week for several 
years from the same man. You know we can send a 
package by post up to 5 kilograms (11 pounds) to any 


STUDY HOME 


Commercial Law—Bankin 
Bookkeeping—Shorthan 


Taught in your home. Newest texts. Best instruction. 
aes terms. Write now for catalog. 

CHICAGO COLLEGE OF CORRESPONDENCE 
“FOR THE AMBITIOUS” Box26H CHICAGO, ILL. 


Only *14.50 


For this Home Bench 


Besides its convenience 
and usefulness, you will 


save its price in a year 
by doing repair work and “ fixing things” that 
you mow pay a Carpenter or repair man to do. 
Thousands of homes have home benches we 
nave furnished—why not you? 
Top is 50 in. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


1420 Front Ave. North, GRAND RAPIDS, MICH. 


|] Play Billards at Home 


Billiards and Pool are fine, clean, interest- 
ing games— games that fascinate with their 
close, exciting, constantly changing situations 
—- games that test the skill of hand, eye and 
brain, and arouse the keenest sort of friendly 
rivalry — games that the whole family will 
enjoy. Billiards and Pool are expensive if 
played in a pvblic poolroom, but almost 
anyone can afford to have at home a 


BURROWES 


Billiard and Pool Table 


You can play on it while you are paying for it. 
The prices are $15, $25, $35, 345. $55, $75, etc., 
on easy terms of $1 or more down (depending on 
size and style selected), and a small amount each 
month. Sizes range up to 4'4x9 feet (andard). 
Complete playing equipment of balls, cues, etc., free. 
No special room is needed. The Burrowes 
Table can be set on your dining-room or library table 
or mounted on its own legs or folding stand, and 
quickly set aside when not in use. Burrowes Tables are 


Used by Experts 


for home practice. The most delicate shots, calling 
for skill of the highest type, can be executed with the 
utmost accuracy. 


FREE TRIAL—NO RED TAPE 
On receipt of first installment we will ship Table. Play on 
it one week. If unsatisfactory return it om on its receipt wi 
will refund your deposit. 1S insures you a free trial. (ae 
today fo. illustrated catalog, g:ving prices, terms, etc. 


THE E. T. BURROWES Co. 
161 Spring St. PORTLAND, ME. 
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Let us send you 


this business book 


If you area Business Man, Corporation Offi- 
cial, Accountant, Banker, Broker or Lawyer 
you won’t be without it when you have seen it. 

To anyone directly or indirectly connected with business 
affairs it will repay its cost a thousand times—it is a posi- 
tive money-making and money-saving force. But we 
want you to surely examine it whether you keep it or not. 


“Science of Organization 

and Business Development” 

By ROBERT J. FRANK, of the Chicago Bar 

Explains in plain, understandable English, 
How to finance, organize and reorganize a business. 
How to know a legally safe investment. 
How to find out the real condition of a business. 
How to conduct a business without legal entanglements. 


We Take the Risk 


We attach no strings to our no-risk offer. Simply send 
$2.75 and we will mail you a com é of 
the ‘Science of Organization and 
ness Development” in full Morocco. 
Look it over for three days. If fora 
reason you wish to return it—do 
get your money back. Just the thing for 
your desk or library—send $2.75 today. 


Educational Press, Inc. 
851 McClurg Bidg.. CHICAGO 
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Double Claw Hammer 


For high up or far across 
nailing. Best special tool for 
removing automobile tires. 


AT THE STORES ONLY 


SUNSHINE LAMP 


Power, Gives as light 


EAGTORY PRICE. 
SUNSHINE LAMP Co., 


|\Calabash Pipes 


<i SCOTCH STYLE 

| Why smoke a strong pipe’? Get Price 50c each or 
one of our clay calabash pipes, | 3 for $1, postpaid 
witb removable bowl, that ab- 
sorbs all nicotine and poisons and ensures A COOL, 
SWEET SMOKE. Money back if you are not satistied. 


Handy Pocket Lighter 
Price 50c alone, 
OPEN or with 2 pipes, $1.00 


B. W. MILLER 


to try in your —— 15 days. FREE R F EE 


than gas, elec tricity, acetelyne or 15 lamps 
at one-tenth the cost, For homes, stores, halls and 
churches, Burns common gasoline. Absolutely safe. 


COSTS 1 CENT PER NIGHT 


Guaranteed 5 years. No wick. No chimney. No 
mantle trouble. No a No smoke. Noodor. A 
rpose. Take advantage of 


183 Factory Bidg., Kansas City, Mo, 


PRICE $1 
Double Claw Hammer Co. 
453 Broadway Brooklyn, N. Y. 
Pulls the nail T 
out straight 
without a 
block 
place in Germany for 50 pfennigs (12 cents).’ Here in 
Halle, which is a city of about 200,000 population in the 
central part of Germany, I find that it is a very general 
practice for families to get their supply of butter, eggs 
and poultry sent to them every week through the parcels 
post, and they are delivered to their door just as letters 
would be.”—Farm and Fireside. 
Genuine \ 1-8 Carat 
Fine Diamond 


—— Set in 


—— 


White —— & 
DIAMONDS 


Regular $15.00 Values 


Every stone 
perfectly cut 
and very 
brilliant 


14K Sold. Gol 
Ladies’ or Gent's Ring 
Mounting, Stud or Scartpin 
1-4 Carat, $22.50 
1-2 Carat, — 


R. CHESTER FROST & CO. 


Wholesale Jewelers Established 1881 
8th Floor, 209 South State St., Chicago 


LET THE TOOL DO YOUR WORK 


Qu 
Reliatility 
Temper 


Strength 
Durability 
Finish 


For half a century Sy ryore BUCK TOOLS have stood pre-eminent. Why fret and worry with an inferior 


tool when a CHARLES 


K TOOL may be had for the asking? Ask your dealer. Send for catalogue. 


CHARLES BUCK EDGE TOOL CO. (firms ct msceme’nuints) Millbury, Mass., U.S.A. 
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MONEY-SAVING PRICES 


d, in 14k so! 
Le Per: SEND FOR FREE CATALOG 

- Every person who thinks 4 buying Jewelry—a fine Diamond 
$10 c Ring, or a Stud, Scarf Pin, B soak, Ler Serews, Locket, Pendant, 


Down La Valliere. Watch, Chain, ‘Charm, "ete.—should write for our handsome 
$5 per 100-page Catalog, g, illustrating over 2 2000 really wonderful bargains, all on the 
Month famous ftis Credit Plan. Catalog shows a truly beautiful assortment— 


latest creations of ~ § eweler’s art. It is yours, FREE, for the asking. Send for it and 
select anything desired, have it sent to your home, place of business or express office, with- 
out any obligation whatever on your part. If satisfactory in every way, pay only one-fifth 
down and keep it, balance in eight equal monthly payments. If not satisfactory, return it. We 
pay all charges and take all risks. Every honest person’s credit is good with us. Our prices are 
10 to 15 per cent lower than those of the ordinary cash retail jeweler. Great bargains 4 ladies’ and 
men’s Watches. We give better values and easier terms than any house in America. Write today, and 

do your Christmas shopping earty, before the rush is on. A charge account with usis a 4h convenience. 


=The Lottie Cre Credit System LOFTIS BROS. & C0., Diamond — A Diamond i is is the Ideal Gift 


for a loved on: lasts forever 
and without Dpt. 100 State St., curcaeo and every reminds the wearer 
the outlay of much ready money -— = Stores: "4., and St. Louw, aed of your regard and good judgment. 


Experimenters in Wireless| 


Our brand new CATALOGUE “B” is just off the press; is | 
replete with things of interest to the amateur experimenter. 
Prices and quality are both right and a 2c stamp brings 
you same by return mail. Send for it NOW. 

; DAWSON & WINGER ELECTRIC CO. 


729 So. Dearborn St., CHICAGO, ILL. 


Rats, etc. 
Your Modeis Made or Perfected | | § 224 for accurate 


by the biggest manufacturers of metal special- poole 
ties, dies, tools and models in the World. We 4 


there is nothing 
have the experience and the equipment to do equal to 


your work correctly. 
Send models or drawings for FREE estimate to 


KOEHLER DIE AND SPECIALTY CO. B Me A Air Rifle 
820 W. Washington Blvd. CHICAGO e € e 
It is thought that electric lights will ultimately take Absolutely accurate. Will kill clean at 50 


the place of all others in lighthouses. The difficulties in yards. Makes little noise—no fire or smoke 


—no messy cleaning troubles. Shoots as well 


A French chemist claims to have devised a simple as any 22 cartridge rifle up to 25 yards and 
vut accurate method of measuring the surface of a hu- better than the average shot can “hold” up to 
man being. 50 yards, 

HUNTERS! ) TRAPPERS! BUYERS! Make Price from $16.50. ‘‘Adder’”’ pellets 
More Money. Read Hunter- 60c for 1,000! 6c for 100!! 

Trader-Trapper 128-200 p. magazine about " 4 

game, guns, dogs, furs, fish, roots, trapping secrets, 10c. Special models for ladies and boys. 

Camp & Trail, 16-24 p. weekly, same subjects, raw fur 


Send at once for 64 page illustrated 
“BOOK OF THE AIR RIFLE” Free 


EVERYBODY’S DOING IT! THE BIRMINGHAM SMALL ARMS CO.,Lid. 


reports, prices Sc. A. R. HARDING, Publ., Box 439, Columbus, O. 


DOING WHAT? Ou New Gear Pussie. Send tog Birmingham ENGLAND 
sample wit our catalog o' 
the latest puzzles and noveltion Sent Postpaid for lv conte, Rapsssentees 


WONDER NOVELTY CO., Dept. 1, Box 123, ST. PAUL, MINN. HENRY SMAIL, 106 Worth St., New York 


WY SAVE % ON JEWELRY 


Buy direct from manufacturer. Save middleman’s 


profit. Immense catalog Free. Send 10c to ver m4 

postage, ee 8 celal ofer: Genuine ‘A Efficient, Durable $ 1 8 
Jiamond Stud or Pin (Retails at sent with cata- 

log F ree. CHAS. CUMINGS CO., 117 Lowell Bidg., CHICAGO TYPEW R I TE R 


Made in the 
same factory, 
A M A | I | E R O O F I N ( by the same men who build Elliott-Fisher Billing Machines, selling from 
$175 to $1000. Even more durable than the most expensive machines, 
_ 2 a ile because so simple Other typewriters have 1700 to 3700 parts. The 
Mineral surfaced. Needs no painting. Send for free sample. Bennett only 250—hence its $18 price. Thoroughly proven in practica- 
BARRETT MANUFACTURING CO., New York, Chicago bility. All important improvements. Does rapid, neat work Over 


26,000 in use. Has widest use of all 
machines, because really portable. 


in writing equipment is guaranteed in the World’s 
Standard WATERMAN’S IDEAL FOUNTAIN PEN. 


and the home. Sold on 

SOLD BY LEADING DEALERS EVERYWHERE. a money-bac k-unless 
satisfied-guaranty. 

Send for catalog today 


NO-RIM-CUT TIRES 


00D.» SYEA 10% Oversize — save half 
oo tire bills — Write for 


as org. latest Tire Book. Live Agents Wanted 
THE GOODYEAR TIRE & RUBBER COMPANY, Main Office and Factory, Akron, Ohio 
Branches and Agencies in 103 Principal Cities. More Service Stations than Any Other Tire Please Mention Popular Mechanics 
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| How to Design 
and Build 


Aeroplanes 


VICTOR LOUGHEED 


PRACTICAL EXPERT 


NHIS book, which is just 
new from the press, and 
is therefore the latest and 

most up-to-date contribution to flight engineering, is 

particularly interesting in that it goes deeply into the 
questions of aeroplaneefficiency, particularly with regard 
to the theory and the practical application of streamline 
form and sections, along the same lines as have been sug- 
gested by Mr. Lougheed recently in articles in Popular 

Mechanics, except that, of course, in the book the data 

given is greatly amplified, in both text and illustrations. 

Most of the information herein contained is not only 

new and important, but covers researches that have 

been duplicated by no other authority, and that can 
be secured nowhere else except in this book. 


75 Original Drawings. Pocket Size 
Cloth $1.00. Morocco $1.50. Postage 7c extra 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington St., CHICAGO 


Mission Furniture 
HOW TO MAKE IT 
50 Designs for $1.00 


What one man accomplished 

with the aid of these books: 
Popular Mechanics Co., Miss. 

318 W. Washington St., Chicago. 
Sirs: Please send me Part Two, Mission Furniture: How 
to Make It, by mail postpaid, Ihave Part One, and have 
made and sold $400.00 worth of one piece of furniture,and 
Iam not a carpenter either, but with the instructions 
“ Written so I can understand it,” 1 have a business of 
my own, Yours truly, 
JOHN S. COLEMAN, 


TWO VOLUMES 
PART ONE PART TWO 
21 Designs. 96 Pages. | 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


Every Essential Step) 


in wood-working is given in the book 


Wood-Working for 
Amateur Graftsmen 
-By IRA S. GRIFFITH, A.B. 


The chapters dealing with making special articles 
bring out every cut, joint and process used in this 
important trade, and the proper use and care of tools, 
working up of materials, etc., are treated thoroughly 
and plainly. 
CONTENTS: 

Making Out a Stock Bill—Laying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock— Squaring Up Rough Stock — 
Whetting Plane Irons and Chisels— Grinding Plane Irons and Chisels 


— Making a Bird Box — Making a Tabouret — How to Make an 
Umbrella Stand — Making a Magazine Stand — Making a Table — 


Making a Cabinet. 128 pages — 125 illustrations — 5x7 — Cloth. 
PRICE 50 CENTS POSTPAID 

Order of your dealer or 

POPULAR MECHANICS BOOK DEPT. 

318 W. Washington St. CHICAGO 


Practical Results 
may be obtained by following 
the directions in our handbook 


ELECTROPLATING 
By HENRY C. REETZ 


Contains no more technical detail than is necessary for 
practical work, yet embodies such explicit directions con- 
cerning the actual operations as an old hand at the 
business thinks may be useful to the beginner. 
CONTENTS: 
Introduction—Electrical Equipment—Shop Equipment 
Cleaning Goods before Plating — Copperplating—Nickel- 
plating — Silverplating — Goldplating — Miscellaneous — 
First Aid to the Injured—Business Suggestions. 
112 pages—62 illustrations— 5x7—cloth 


Price 50 Cents Postpaid 


ORDER OF YOUR DEALER OR 


Popular Mechanics Book Dept. 
318 W. Washington St. CHICAGO 
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REFLECTOR 
AGENTS 
Newest Electric Appliance 
The HANDY LIGHT—carry it any- 
where in the house. Useitin every room. 
THIS PART FITS Hang on the wail— lights the 
OVER Cres the 
. > stand in flood ofli ght. n ta- 
CHAIR, BED. ble or sewing machine throws 
light on book or work—not in eyes. In kitchen, 
throws light on stove, sink,—in pantry. On bed 
for night reading or sickness—snap it on or off 
SDE OF without getting up. Use one 
SEMENT BE-~ light instead of two—bet- 
> THE BOTTOM. ter results—save invest- 
-00. Solid and substantial—made entirely of finest brass— 
beautiful finish. Cannot get out oforder. Lass a lifetime. 
Every man and woman wants one. ZIP! It's attached to electric 
socket ready to use. Putsthe light where you want it—everywhere— 
for table, dresser, ‘bed, wall, desk, kitchen, machinery, garage --"‘the 
light of a thousand uses.’ For home, office, store, factory, ware- 
house, hotels, ---tremencdous field. No springs---scientific construction. 
Reflector revolves, w:ll nottwist cord or come loose. No competition. 
Liberal profits, Sales driving sample. 

Zang’s f rst 12 orders$438.87. Toomey’s first seven or- 
ders $337.55 Stokes made $275.20 in 26 days, and Coke's 
average is over $2/0.00 a month, Brown over $13.00 a day. 
Polly takes 15 orders in 10 hours and makes $20.55. Wreath 
writes, *‘A dummy can sell HANDY LIGHTS."" No 
knowledge of electricity required. Exclusive territory. 
Not Sold in Stores. We own all patents, Write today. 


complete with 


10 feet cord werk Lr — 
and plug. 


No serews to 
adjust,weichs 
pound, 


THE HANDY LIGHT CO., 628 Handy Light Block, CIN(ENNATI, OHIO 


REAL HEROES OF SCIENCE—Three physicians in 
the Pasteur Institute in Tunis have shown faith in the 
results of experiments and researches which led them to 
believe that cholera bacilli did not multiply in the blood. 
They introduced living bacilli into their own veins, and 
the only result was a slight feverishness. Believing that 
they were thus immune, they swallowed similar bacilli 
at the risk of death. Figaro, saying that such heroes 
of science should not be left in obscurity, gives their 
names as Drs. Nicolle, Conor and Conseil. Prof. Roux, 
in describing the experiments at the Academy of Sci- 
ences, concluded that they did not show that an anti- 
cholera serum had been found, but at least formed an 
interesting step in that direction.__New York World. 


Learn How to Become a News- 


a ime. . 
CARICATURE, Life Drawing, Technique, Perspec- 
tive, News Assignments, etc. Price $1.00 postpaid. 


Own Your Hired Help 


Our small gas or gasoline motors will drive 
your washer, wringer, small dynamo and 
lathe. Convenient to handle, easy and sure 
to operate and they are strictly guaranteed. 
Run on gasoline, kerosene, alcohol or gas. 
1/4 H.P., $20.00; 1 H.P., $27.50 
SEND STAMP FOR CATALOG 
ELGIN WHEEL & ENGINE CO., ELGIN, ILL. 


A Lifetime Opportunity 


Iron-clad Guarantee covers each machine — perfect, accurate, automatic. 
Phenomenal money-maker. 


WRITE TODAY — FREE TRIAL OFFER 


NEVER FAIL CO., 1378 COLTON BLDG., TOLEDO, OHIO 


“INSTANTO™ 
LIGHTING 
SYSTEMS 


Change from 150 C. P. to2 C. P. in ajiffy. The most 
up-to-date and complete lighting system on the 
pmarket. Just the thing for summer homes. Attractive 
vhigh candle power, inverted arcs for stores, halls, etc. 
St proposition for hustling agents. Write today 
ior terms and territory. Catalog free. 
SUPERIOR MFG. CO., 294 2nd Si., ANN ARBOR, MICH. 


One of 38 Styles of Wing Pianos 


Rock Bottom! 


_ Yes, Rock Bottom prices and on a 
piano of the highest quality. Positivel 
the greatest piano offer ever made—roc 
bottom prices—no money down—easy payments—absolute- 
Vy free trial—a four weeks’ free trial in your own home. 

‘ou will be amazed at the direct-trom the tactory prices 
on the famous Wing Piano. We positively save you from 
$150 to $20 on the purchase of this magnificent instru- 
ment. We offer to convince the purchaser by shipping your 
choice of a piano on approval—all freight prepaid—no 
money down—an absolutely free trial for four full weeks 
in your home. If you write at once you may have the Wing 
equipped with our wonderful instrumental accompani- 
ments without extra charre. Send coupon now, t 
fail to investigate this amazing offer. 


Every Discount Goes Direct To You 


The Wing Piano is sold direct at the wholesale 
rice from the fa@tory—yes, direct from our exclusive piano 
actory without going throuch the hands of a single mid- 

dieman. When you buy a Wing Piano you pay no sales- 
men's, dealers’ or middlemen‘s profits. We have cut out all 
middlemen and you put the discounts in your own pocket. 
And even at these rock bottom prices, the Wing is sold on 
easy terms—just a small amount down and a little each 
month. We guarantee the Wing for 40 years. 

Remember, we pay allfreight. No interest charged. 

These prices include evérything. No deposit. Not a cent 
till end of four weeks’ free trial, and then nothing unless 
you are absolutely satisfied—and you are the judge 


Send Coupon (ps1) NO 


for “The Book of Complete Information About Pianos.” 
The New York World says; ‘‘This is a book of 


educational interest everybody should own.” A mag- 
nificent “6 page book—a complete encyclopedia of the 
pigno. The most complete and costly work ever pub- 
ished on pianos. Gives you TEN 

TESTS for judging Pianos so that 
you can tell whether any piano is 


a good instrument 
those ho rite we will FREE COUPON 
also send our beautiful catalog 

ing & Son(Est. 1868) 


showing the latest art styles 

of Also fall 

ticulars of our Rock-Bottom Wing Bidg.. 9th Ave. and 13th St. 

offer on the Superb Wing. ’ 

Don't fail to fill out an Dept. 1197, New York, W. Y. 

mail this coupon now. Without any obligations to pur- 

chase or pay for anything please 

send me free and prepaid “The 
Book of Complete Information 


Wing & Son : 
Est. 1868) Pare Biylea full ‘particulary 
Wing Bidg., 9th # Your ereat offer. 
Ave. & 13th St. 
Dept. 1197 
New York, 


Name 
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‘ sells on sight ; 100 Per Cent Profit and More ; All or Spare Time ; Wilson, N 
H., sold 6 in 30 mir Brockway, Cal., placed 6 doz. in 10 day Brown, Mas 
sells 31 first day out; You can Equal what these men and hundreds of other 
are doing in every section. Get busy —be one of the 1000 men to start in next 
30 days in exclusive territory. Only successful invention of it kind on 
market today - only one that Hones and Strovs any razor. old style or safet 
Arm 
is 
NY 
\ 
‘ 


169a POPULAR MECHANICS ADVERTISING SECTION 


Let us send you a free sample of this most remarkable of ail roofing materials— 


Winthrop Asphalt Shingles 


‘These shingles are made of solid asphalt, into the exposed surface of which fine chipped 
slate is rolled under heavy pressure. The slate is carefully selected for its rich natural 
coloring of red and green, giving the shingles a wonderfully rich, beautiful appearance. 


Winthrop Asphalt Shingles 


are extremely durable, easy to lay, light as 
wood shingles and as low in cost. They are 
fire resisting and absolutely weatherproof. 


Don’t fail to write for your 
sample 


Winthrop Asphalt 
Shingle Company 
14 6lst Street Argo, Illinois 


A sharp tool is half the battle |) [arn 

in the making of a good job 
A hundred thousand expert workmen 
—carpenters, mechanics, machinists, 

are keeping their tools in perfect con- 


dition by the use of 


Carborundum 


Sharpening Stones Try Carborundum out—Find 


There is a Carborundum Sharpening Stone 
for every possibie sharpening need—Almost 
eighty thousand different grades and grits 
and shapes, ranging from the fine, delicate 
razor hone all the way up to the coarsest 
ax or scythe stone. 


out for yourself the wonders 
of this remarkable sharpening 
agent. 


Ask Your Hardware Dealer 
—or Write Direct 


The Carborundum Company, Niagara Falls, New York 
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A Timely Book —Just Issued 


Hand-Forging and Wrought- 


lron Ornamental Work 
By Thos. F. Googerty 


Brief Outline 
of Contents 


Introductory—The Spirit 
of Decorating — Correct 
Principles in Designing 
— Equipment — How to 
Draw the lron— Working 
at the Forge — Various 
Processes described— 
Various Forms of Weld- 
ing— Brazing — Twisting 
—Banding — Riveting— 
Scrollwork—Grilles— 
Welded Scrollwork—Box 
Forging — Embossing— 
Forms in Relief— Raised 
Forms—Special Designs 
—Drawer Pullsand 
Hinges, etc. — Door 
Plates—Iron Lamps. 


208 Pages, 122 Illus., Price $1 Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO 


EXPERIMENT WITH 
WIRELESS 


ENTERTAINING 
INSTRUCTIVE 
INEXPENSIVE 


This book of 96 pages 
explains in an under- 
standable manner the 
construction of an out- 
fit suitable for trans- 
mitting four or five 
miles. The set can be 
easily constructed at a small cost by any 
boy of ordinary ability. 


Howto Make a Wireless Set 


By ARTHUR MOORE 


96 pages. Illustrated. 5x7. Cloth. 
PRICE POSTPAID, 


50c 
ORDER OF YOUR DEALER OR 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 
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“AOO free suggestions for 
Carpentors, Contractors &Buildors 


Knowledge of present day building construction and 
familiarity with every detail of modern architecture is 
essential to the success of the up-to-date carpenter or 
contractor. Nor should the builder —the man whose 
money is behind the job— be without some information 
regarding the work, information which will enable him to 
judge whether or not he is getting value received for every 
dollar spent. The American School's new Plan Book, 

“Modern American Homes,” and the. great Cyclopedia 
of Architecture, Carpentry and Building, will give you 
the information you need in the most accessible form. 


The Free Plan Book 


contains hundreds of valuable suggestions, besides 108 
plates. complete plans for every style of the modern 
American home, from the medium priced cottage to the 
most palatial suburban and city residence; also a large 
variety of tent houses. garages, boat houses. apartment 
buildings. libraries, churches and institutional buildings 
—the best in modern architecture by the greatest Ame i 
can Architects. This great book of plans is 9%¢"x13" 
size. printed on special paper and substantially boca. 


THE CYCLOPEDIA OF 


Architecture, Carpentry and Building 


consists of ten massive volumes ; 4,760 pages, 7x10 inches ; 4,000 illustra- 
tions, full page plates, building plans. diagrams, etc. ; hundreds of valua- 
le tables and formulas ; carefully cross-indexed for quick, easy reference. 
This great work covers everything in the building professions, from 
the first rough sketch of the architect to the acceptance of the finished 
Structure. It includes wood, stone, steel, and reinforced concrete con 
struction: estimating and contracting: a study of the Greek and Roman 
Orders; interior finishing and decorating; and modern house lighting 
and sanitation. 


Partial Table of Content 


Mechanieal, Freehand, Perspective and Architectural Drawing. Letter- 
ing, Pen aad Tuk Rendering, The Orders, Superintendence, Strength 
of Materials, Masonry, Reinforced Concrete, Carpentry, Steel Square, 
Stair-Building, Hardware, Steel Construction, Roof Trusses, Practical 
Problems, Estimating, Contracts, Specifications, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


This is Our Generous Offer: 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 
Book, express prepaid, for seven days’ free examination. You keep 
the books a full week—examine them thoroughly at your leisure—and 
if they don t meet with your expectations they may be returned at our 
expense. Remember—the complete set, Cyclopedia and Plan Book, are 
sent free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory 


Another Free Offer With each set is included a years 
Consulting Membership entitling 
you to the free advice of a corps of Expert Architects. This will give 
Practical help in ha ndling building problems which are too specific to be 
taken up in detail in the Cyclopedia. This service alone is worth more 
than the first cost 4 the books. 


American School of Correspondence, Chicago, U. S. A. 


FREE PLAN BOOK COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send Free Plan Book also Cyclopedia of Architecture, Car- 
pentry and Building for seven days’ examination. I will send $2.00 
within seven days and §2.00 a month until I have paid $24.80 for Cyclo 
pedia (Plan Book included free), or notify you and hold books subject 


to your order. Title not to pass until fully paid Mech, 
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en DUSTY SANITARY 
TILE-LIKE 
SURFACE 


__. Trus-Con Floor Enamel produces a smooth, hard, wear- 
resisting surface on all interior cement or concrete floors. 
Washable — easily mopped off. Orl-proof. Stain-proof 


TRUS-CON FLOOR ENAMEL 


Protects floors in factories, hospitals, hotels, schools, office 
buildings, printing plants, etc. Saves machinery from abra- 
Sion by concrete dust. Guards health of employees. 


Easily applied, ‘with brush. Does not crack or peel off 
Variety of colors Wrue tor free color card. 


TRUSSED CONCRETE STEEL Co. 


462 TRUSSED CONCRETE BLOG. DETROIT, MICHIGAN 
D wproofings— Technical Paints 


TYPESETTING IN CHINA—In the new edition of 


“China in Transformation,” by Archibald R. Colqu- 
Save One-Quarter houn, which has just been published by the Harpers, 
the author discusses many interesting phases of present 
the purchase price of motor cycle accessories conditions in China, Judging from his reports, a labor- 
and parts. We sell guaranteed goods twenty- union man would leave China a shattered wreck in a 


few days, for he would find that coolie labor can be 
five per cent cheaper than any other house. obtained in any amount for 15 cents a day, and 


: women for 11 cents. Mr. Colquhoun found much in- 

The Motor Cycle Co-Operative Co. terest in watching the Chinese compositors at work 
650 Woodward Ave., DETROIT, MICH. setting up type in their native language. The com- 
China must be men good for 
WH . a font of type contains 10,000 characters, and covers 
the entire length of a big room. It is quite probable 


elec 
INFORMATION, POPULAR MECHANICS, CHICAGO | | {hat in setting a stickful the compositor is compelled 


A Valuable New Book on an Important Trade (two Significant 


Opinions: 


PA I ERN MAI LING 
best I ever saw for the price,” 
EDWIN SLUYTER, Construc- 
tion Engineer, Burroughs 
Adding Machine Co., Detroit. 
By G. H. WILLARD 

a 
With Additional Chapters on Core-Making and Molding the hands of all'men engaged 


“WRITTEN SO YOU CAN UNDERSTAND IT” Mallcasio Iron Oo, 


ton, Delaware. 


A book for the man who does the work. Written by a practical pattern- 
maker of many years’ experience. Gets right down to business in the 224 PAGES 312 ILLUSTRATIONS 
first chapter and keeps it up throughout the book. Full of kinks and 4 CLOTH 
actual working information. Profusely illustrated. a4 COVER 


Chapter Headings 


L Pattern-Making as a Trade. II. The Tools. III. Woods. IV. Joints, 
Turning. VI. Turning (Continued). VII. Turning (Continued). 
Vine i (Concluded). IX. The Circular Saw. X. The Circular 
Saw (Continued). XI. Machine Tools. XII. Machine Tools (Con- 
tinued). XIII. Simple Patterns. XIV. Simple Patterns (Continued). 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. XVII. Large 
Pattern Work. XVIII. ADs Pattern Work (Continued.) XIX. Crosshead 
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXII. Stove Pattern 
Work. XXIII, Molding—Machine Work. XXIV. Molding Pattern Work. 


Part II—Core-Making and Molding 


Chapter I. Core-Making, Simple and Complex. an. Principles in Molding. 
Ill. Loam Patterns and Loam Molds, 


Everyone following this trade, or intending & jo 
learn it, should have a copy of this valuable book. Price, $1. 00 Postpaid 
Published by 


POPULAR MECHANICS BOOK DEPT. 


313 W. Washington Street, CHICAGO 
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Buy This Wonderful Game 
For Your Boy 


Here is a mechanical toy that will give your boy 
hours of wholesome fun—and at the same time 
teach him the first steps in practical mechanics. 


American Model Builder 


With this outfit any boy can build scores of practical working 
models of steel structures — elevators, bridges, towers, ladders, 
cranes, windmills. It's fascinating work and highly instructive, 
for all the parts in each outfit— beams, braces, wheels, gears, 
pulleys—are thoroughly mechanical, accurately machined and 
finished. Manual of Instruction free with each set. 

You'll find yourself playing with your boy—helping him build 
models and operate them. The American Model Builder is 

leadi: furnished in different sized outfits 
For sale by ing — from $1 to $30. You can select 
department stores, any size and add to it as your boy 
dealers in progresses. 
toys and Leading educators say this is the 
sporting 
goods, 


most instructive and valuable toy 
ever invented. It teaches and 


furnishes fun at the same time. 


Write for 
tllustrated 
catalog 


THE AMERICAN MECHANICAL TOY 
420 East First St., Dayton, 0. 


STARTA PROFITABLE BUSINESS OF YOUR 


OWN at home, making and selling hand hammered copper 
ware. It’s easy to —_— trays, bowls, candlesticks, 
jewel boxes, smoking sets, R hoto frames and many other orna- 
mental and useful gifts. e give detailed instructions and 
furnish the necessary tools and materials. Their cost is prac- 
tically nothing in comparison with what you can sell your first 
work for. Send for free booklet explaining the proposition. 


THE KOROKRAFTS SHOPPE, 8620 Superior Ave., CLEVELAND, 0, 


1913 Peerless Motorcycle 


With Free Engine Idler and 
| 


}and those Wearing Qualities 
80 for low cost 


mainte: 
5 MILES FOR ONE CENT 
Agents Wanted— Liberal Discounts 


PEERLESS MOTORCYCLE CO., 179 Hningion Av. BOSTON, MASS. 


Add to Your Income **,te $19.2 Day 


The “AMERICAN” the only Machine on the market 
(barring none) that sharpens and hones razors, 
sharpens all kind safet ety razor blades, scissors, pocket 
knives, clippers, etc. ill sharpen anything in need 
of a keen edge, also cut cylinder keys. No previous 
experience required. Address 

American Sharpening Machine Co., Inc., Dept. 10, 184 W. Washington St., Chicago 


For mechanics, 
millmen, 
engineers, 
railroad men 


FAIRBANKS 


A Glycerine-Purnice 
AP 


Expert eadeien! is the Best Tool 


The most expert repairman can’t do a good job with 
poor tools, yet the most completely equipped kit won't 
make a good workman of a man who has neither ability 
or skill. Ability and skill are the results of a complete 
knowledge of your work—knowledge that can be gained 
only by hard study and practical experience — the very 
foundation of your success. The American School’s 
great new 


1912 Edition Cyclopedia of 
Automobile Engineering 


is the best tool for the man who drives or repairs 
an Automobile, Aeroplane or Motor Boat. 


1,700 pages, 7x10 inches in size, with 1,500 illustrations, 
full page plates, diagrams, etc. Substantially and 
h mely bound in half-morocco, printed on extra- 

grade paper, in large, clear type — chock-full of 
Setailed information, facts and figures covering the 
entire field of Aeroplanes, Automobiles, Motorcycles, 
Motor Boats, etc. 


This Complete Set Sent Free — Express Prepaid 


—the full set of four volumes — without one cent of 
expense — without obligation on your part —just mail 
us the coupon. We let you keep the books seven days, 
while you thoroughly examine them. Then—if you do 
not want them —notify us, and back the goods come, 
at our expense. Or, if you wish to keep fom, you can 
do so at the special low price of $12.80 which we are 
just now offering them at (the regular price of the set 
is $20.00). Simply send us $2.00 when writing that you 
wish to $eep the books—then pay $2.00 per month 
until paid for. 


A Few Things Which These Books Inform You On 


Gasoline, Automobiles, Explosion Motors, Automobile 
Mechanisms, Electric Automobiles, Steam Automobiles, 
Types of Automobiles, Motorcycles, Commercial Ve- 
hicles, Automobile Garages, Home Repairs, Automobile 
Driving, Motor Boats, Types of Aeroplanes, Aeronaut- 
ical Motors, Buiiding and Fiying an Aeropiane, Glossary 
of Automobiie and Aeronautical Terms, Self Starters, 
Electric Lighting Systems, etc. 


Free with every order received before Nov. 1, 1912 


With each set is included a year’s Consulting Membership 
entitling you to the free advice of a staff of Automobile 
Engineering Experts, This will give you practical help in 
handling working problems which are too specific to be taken 
up in detail in the cyclopedias. There will be no limit to this 
service. A single problem solved for you might be worth 
more than first cost of the books. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chie U.S.A. 
bile Engi: ring for 7 * free 


i “fo 7 days and $2.00 a month until I 
have pid $12.80, or notify you to send for the books. Title not to pass 


until 


ully paid. Pop. Mech. 10- O12 
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Continued from 


Page 26 Front Advertising Section 


DOGS, POULTRY, LIVE STOCK—Continued 


BEAGLE Hounds—Hunting 
Trained or Puppies, Pedigreed, 
air Pack,’’ Gloversville, N.Y. 

“TRAINED Rabbit Hounds. 
Bovd Booser, New Bethlehem, 

Fox Hounds—Trained on rab- 
bits. .. E. Essex, Edinburg, Ind. 

u are in the market for Registered 
nee Bloodhound puppy stock write me. 
Herman Stahly, Milford, Negr. 

POULTRY Paper, 44—124 page period- 
ical, up to date, tells all you want to 
know about care and management of 
poultry, for pleasure or profit, 4 months 
for 10c. Poultry Advocate, Dept. 3, Syr- 
acuse, N. Y. 

A BOOK on Cage Birds, 120 pages, 150 
illustrations. How to breed them for profit, 
hints on their diseases and how to cure 

em. A most complete book on the sub- 
ject. Mailed for lic. Oregon Bird Co., 
Box 743, Dept. P, Portland, Ore. 

AIREDALE Terriers—Scotch Collies. 
Pups—grown stock, by Champion Sires. P. 
L. Savage, St. Charles, Il. 


FORMULAS 


FORMULA for belt dressing; best on 
the market. Been in use for years; costs 
seven cents pound to make. Sells for 
twenty-five. Satisfaction guaranteed or 
mon refunded. Price One Dollar. A. 

“herong. 6211 Miramonte Bolv., Los 
Angeles, Cal. 


Stock, 
“‘Debon- 


Send Stamp. 
Pa. 


YOU and every man who wants to dis- 
ecard suspenders and secure positive belt 
comfort this summer should send for de- 
scriptive circular of the most practical and 
durable nonslipping, natural fitting, invis- 
ible belt that has been on the market for 
three years. Sold only by agents or post- 
paid for $1. L. & N. Belt Co., 1257 N. 
Clark, Chicago. 


SAFETY razor blades sterilized and 


Five years’ success. Send for blade box 
Electro Stropping Co., 134 
Shelby St., Detroit, Mich. 

STROPOIN improves Strop, produces the 
finest edge on razor or safety blades. Used 
by Barbers, Ministers, City and  Govern- 
ment Officials, ete. Price 25¢,. Write for 
sample. R. Uhimann, Mfgr., 912 Mill- 
mann St., Peoria, Tl. 

MAKE your own candy. 35 recipes, type- 
written instructions, complete, 30 cts. 
George Heinemann, Rogers Park, Tilinois, 

AIR-GUN clothes washer; best in use, 
only two dollars; freight paid. Send for 
oe. L. C. Hervey, 416 West 125th 
& A 


METAL Work and Etching—A_ 96-page 
handbook for art metal workers telling how 
to make a great variety of useful and or- 
namental objects su a Ca ‘| sets, arts- 


— jewelry, ete. 50c, postpaid. 
Popular Mechanics Book Chicago. 


LEARN ventriloquism at home. My in- 
structions complete. Particulars for stamp. 
— N. Prince, Box C193, Birmingham, 
Ala 


105 GOOD tricks, with 3 catalogues, 25c. 
Joklein, 1193 Broadway, N. Y. 

NEW and Novel Jokes—great fun pro- 
ducers. So simple a child can operate 
them. 1. The Spilt Jam (Look what 
you've done to the table cloth!!!). 2. Red 
Hot Cinder (Drop it on the rug or floor 
in front of fireplace). 3. Damaged Finger 
(Deceptive blood-soaked bandage. Great 
sympathy is expressed iu your friends). 4. 
Blot of Ink (The Bookkeeper goes mad. 
Mother is frantic). Price 10 cents each, 
postpaid. Address Popular Mechanics Book 
Dept., 318 W. Washington St., Chicago. 


KER-CHU powder. A pinch blown into 
the air makes everyone just sneeze their 
heads off without knowing why. reat 
fun. Absolutely harmless. Sample vial, 
10 cents, three for 25 cents. Catal 
included. Joseph Mathieu, 203 Court St, 
Brockton, Mass. 


FREE—1912 magic catalogue, 208 pages, 
350 illustrations, 800 tricks, puzzles, illu- 
sions for parlor or stage entertainment. 
Send 6c stamps for particulars and sam- 
ple pocket trick. direct from the man- 
ufacturer, cheaper and better apparatus. 
Wholesale Magic Co., 270 W. 39th St., 
New York. 


FOR THE HOME 
|, VADIES Beautiful designs, all 


FORMULA for making Flexible Mirrors 
and Duplicator. lic both. Hamblett, 10 
Ellingsburg St., Lowell, Mass. 

Excellent Hair Tonic receipt for only $1. 
The kind druggists charge $2 a bottle. 
Try it; you won't regret. Baras, 340 At- 
lantic Ave., Brooklyn, 

200 (SUCCESSFUL) new formulas. Any 
one a fortune. 20c. silver F. Danfeldt, 
Box 401, Fort Bragg, Calif. 

MAKE good money. Manufacture toilet 
goods at home. Five complete working 
formulas $1. 400 % profit. oe sell $10 
worth a day. Edwards Drug Co., 14 Ed- 
ward Utica, N. Y. 

5 GOOD Formulas, 25¢. coin or stam 
Room 407-254 Hennepin Ave., Minneapolis, 
Minn 


RECIPES at 10c each for everybody. 
as E. Tupper, Box 319, Los Gatos, 


Formulas. 
Box 5, Ray, Minnesota. 


Send for list. 


uch in style now in New 
vue on “everywhere, just the thing to de- 
light a woman's heart. $1 to $3 each. 
Will make fine presents for your wife or 
sweetheart. 5c in stamps for photographs 
and description. W. Egerland, 810 Eagle 
Ave., New York. 


WIGS and Makeups for Theatrical and 
Street Use. Percy Ewing, Decatur. Ill. 


PLAYS, Vaudeville Sketches, Monologues, 
Dialogues, Speakers, Minstrel Material, 
Jokes, Recitations, Tableaux, Drills, Mus- 
Entertainments for all occa- 
sions. Make Up Goods, Large Catalog 
free. T. 8S. Denison & Co., Dept. 11 


BEAUTIFUL arts-crafts lamps.—Any- 
one can make them out of paper, card- 
board and wood. 16 designs. Inexpensive 
yet artistic. Complete book of instructions. 
Price, 50c, postpaid. Popular Mechanics 
Book Dept., Chicago. 


MAKE your own mission far at 
the minimum of expense. books 
“‘Mission Furniture. How 
Parts 1 and 2, tell in plain, simple lan- 
guage just how to make 50 different pieces. 
Full dimensioned working drawings and 
half tones of finished articles. Price, 50 
cents each or $1.00 for the two volumes, 
Popular Mechanics Book Dept., 
Chicago. 


GAMES AND ENTERTAINMENTS 


MAGIC Tricks, Books & Supplies. Larg- 
est line in the world. Old reliagle firm. 
Mammoth catalogue, ten cents. See our 
ad on page 8 Read & Covert, 821 East 
43d Street, Chicago, Illinois. 


RARE COINS AND STAMPS 


$4,000 WAS recently paid for two old 
postage stamps. It will pay you to search 
through your attic and old papers for 
stamps and coins and send us 15 cents 
for the best 25 cent stamp and coin guide 
published (56 pages), it gives values and 
prices we pay. We seli 1,000 mixed 
stamps for 25 cents. Each package con- 
tains some slightly damaged rare stamps. 
Stamp Exchange, 15 School St., Boston, 


TREATISE on dry battery 
ing; by an expert. 30 amps. 1% volts, 
long life. Secrets, formulas, details, blue- 
prints complete, $2. Martin Eichhorn, 642 
Gladys Ave., Los Angeles, Cal. 


FORMULAS—Anything you want, 25¢c 
coin. Frank Schneider, Beardstown, Til. 
TEMPERING gun springs, pad 
others, German secre Form 
Charles M. Becker, Gunenith, Port 
Canada. 

HUNDREDS of formulas; valuable; 25c. 
Johnston, Front & Couch Sts., Portland, 
Ore. 

3,000 FORMULAS, new edition and Di- 
gest, publishing 100 formulas, etc., monthly 
one year, 50c. Digest, Grand Rapids, 
Mich, 

SILVERING Mirrors Formula, and one 
year’s subscription to Digest, 25c. Digest, 
Grand Rapids, Mich. 


SEND stamp for big catalog of new 
tricks, jokes, and magical apparatus. Bet- 
ter stili send 25c. for Scrambled Egg trick. 
Egg placed on a parlor carpet will create 
a sensation. Southern Sales Compane, Box 
297D. Berkley-Norfolk, Va 


SEND 1l0c for two Standard Puzzles, 
and receive FREE, two card, two coin 
tricks, two Joke Novelties, with Apparatus, 
and catalogues. Chicago Puzzle Works, 
323 E. Eugenie St., Chicago, 


STINK Them Out, Sneeze Powder, _ 
ing Powder, Rubber Tacks, 10c 
Sooner Dogs, 15c. Vest Pocket Secreta —¥ 
25e. Lake Sales Co., Port Clinton, Ohio. 

THE Pi Po Puzzle, greatest povety out; 
fascinating, amusing, educating. Send 
10c, Bauer, 135 East 34th. St., New York. 

NEGRO Wig Real Hair, 25c. 46 
Cooper Square, N. Y. 


200 Formulas and Digest, publishing 100 
formulas, etc., monthly, one year, 25c. i- 
gest, Grand Rapids, Mich. 

RECIPES at 10 cents each for everybody. 
Address E. Tupper, Box 319, Los Gatos, 
California. 

RECEIPT for the famous Eau-de-Quinine 
hair tonie for one dollar. Mrs. Fugate, 647 
N. Western Ave, Chicago. 


MAGIC Goods (Qheap! Handkerchief 
Color Change, 25c; Cigarette Vanisher, 
25c; Floating Meta] Disk, 20c; Magician's 
Rising Cards, 30c; Magician’s Trick Cards, 
20c; Table Lifting’ Trick, 15¢; 84 New Card 
Tricks, 8c; Mysterious Ace, 6c; 250 Magic 
Tricks, 6c. Bargain Catalogue and 
Souvenir Trick free. Eagle Magic Com- 
pany, Manufacturers, Minneapolis, Minn. 
Wholesale and Retail. 


FOR MEN 


PIPE Lovers. Do you desire Comfort- 
ble Smoke? If so, send 10c¢ for — 
J and instructions how to 
int & K. Specialty Co., Box 892, Joliet, 
1. 


THE Magic Coiner, a mystifying trick, 
complete for 10c. R. Armstrong, Meyran 
Ave., Pittsburg, Pa. 


YOU can be a magician, travel, give 


shows, earn money. I tell how. Send 
stamp. Prof. Rapp. Box 1115 F, Mad- 
ison, Wis. 


5 FRENCH Colonial stamps for the 
names of two stamp collectors and two 
cent postage. 5 ja Foreign Post- 
Cards, 5. cts. 1,000 Different Foreign 
Stamps, fine selection, $1.75. We buy U. 
S. Stamps and collections. Selling lists 
free. Approvals 50%. Sample copy 
Stamp & Coin Collector free. A. . 
Kraus, 690 Kraus Bidg., Milwaukee, Wis. 

STAMPS—12 Fine Picture or Animal 
10c; 25 Unused 10c; 25 U. 8S. Rev. 10c; 
2,500 Space Album, 350° Fine stamps, 
1,000 Hinges, 16 Page Stam Monthly, 
Only $1. Just to get acquainted.  50c 
Probate of Will Cat, 
Stamp Co. Box 267a, Moosic, Pa. 


500 STAMPS l5e. 3,000 Peelable 
Hinges 25c. 25 British Colonies Lic. 5 
French Colonies 22c. 25 unused stamps 
20c. 3B. Elmer, 345a Washington &t., 
Boston, 


7.75 Paid for Rare Date 1853 Quarters, 
$20. 00 for a Half-Dollar. We a a cash 
premium on hundreds of coins. eep all 
money coined before 1900, and send 10 
cents at once for our New Illustrated Coin 
Value Book; size 4x7. It may mean your 
fortune. C. F. Clarke Co., Coin Dealers, 
Box 15, Le Roy, N. Y. 


STAMPS Free! 100 
postage, mention Gift C. 
priced catalogue for fis” “70 pps, 5,000 
illus., including U. 8S. 70c post free. 
Bright & Son, 164 Strand, London, Eng. _ 
FREE—400 mixed U. 8. by “applying 
for our net approvals. Lowest priced in 
the world. required. H. 


Send 4c 


Keigwin, 52 Jones St., Jersey City, N. J. 


| 

| 

| 
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FREE—Six Scarce Pictorial Stamps, 2c WE will supply any Popular Sheet Music FINE printing plates, under 10 sq. 
postage. Buying list American stamps 1l0c. | you want at l5e a copy. Remember lic inches, $1. Free premium cut with $4 
Lightbown Stamo Co., Southsea, England. | per oc post-free on everything in Pop- order, Gregson Engraving Co., Gazette 


205 DIFFERENT Foreign Stamps free ular Sheet Music wherever published. Ave., Lexington, Ky. 
by remitting 25c. for six months’ ~~ Willis Woodward & Co., 1197 Broadway, 


PRINTING Presses; various sizes; type 
tion, ited New_York. and supplies. Bargain list for stamp. 
Mass. If preferr erent Uni WANTED—Song Poems and Melodies of | Popular Bargains, Richland, Pa. 

States. all kinds for immediate publication. Mo- yx. or 
STAMPS—One cent approvals. Many | zart Music Library, 1431 Broadway, New 00 3%x6 CIRCULARS, : book paper, 
new issues, Bargains, References re- | York. Prepaid $1.00. Smith Supply, Waukegan, 
quired. L. Moulton, Boulder, Colo. illinois. 
~"¢ HANDSOME foreign coins free, if you TELEGRAPHY 


LITHOTONE letter heads. Nothing finer 

send 10c for curious oo a sa piece. R. for up-to-the-minute business men. South- 

Chapin, New Berlin, N LEARN _ Telegraphy. Positions guar- | ern Printing Co., Bank Printers, Perry, 
$3 PAID for the rare cent of 1856. Western | Oklahoma. 

$25 for the rare silver dollar of 1858. elegraph_ School, Eau Claire, Wis. 25 LETTERHEADS, 125 

Keep money dated before 1890 and send 10 | —TELEGRAPHY—Morse and wireless— | 

cents for new coin value book. A. H. | Railway accounting (Station Agency) for $1 postpaid. C. Champion, Gladstone, 

Kraus, 260 Kraus Bldg., Milwaukee, Wis. taught quickly. Railroad Dispatchers’ and | sichigan 
FREE! Dandy packet 50 stamps for 2c | Western Union Wires and complete Wire- 


stage. 50% — approvals. *‘Hawkins”’ | less Station in school. Splendid oppor- CAN you beat this fer good printing: 
Raton, New Mexico. tunities. Graduates assisted, and 100 envelopes to match, 
= P penses low—may be earned. Largest an g00 yond paper, and 100 business cards 
oldest school—established 38 years, Invest- | all for $1.25 prepaid. Artcraft Printing Co., 
ment, $25,000. Correspondence courses | Columbus, Ohio. 
LARGE U, 8. cents, : or 20¢. | also. Catalog free. Dodge's Telegraph, 
Half cents, 30c each. Hines Jeweler, West Railway and Wireless Institute, 15th St., | , 50 NAME or Business cards, 50c. 500 
wen culars, 6x9, Echo Printing Co., 91 
STAMPS on approval sheets, 50% dis- TELEGRAPHY taught in the shortest | Locust St., Columbia, Pa. 


count. F. G, Rempe, 2837 Myrtle St., sible time. The Omnigraph Automatic 
Oakland, Calif. d with ke 1,000 BOND Circulars, 175 
—. | Transmitter com e y > 
STAMPS free—S different Costa Rica, | and sounder. Sends you telegraph mes- | Words. Prepaid $1.00. G. J. Myers, Co- 
or 3 different Soudan (camel), big come sages at any speed Just as = expert, oper. dorus, Pa. 
lists, ete., for 2c postage. If you collect | ator would. Five styles, up, circular NOTEHEADS 7 
stamps, write us. Old collections bought. | free. Omnigraph Mfg. Co., 41 G. Cort- 100 NOTEHEADS, 100 envelopes and 100 


Phillie &_Co., Staswonbury, Conn. | Tand_ st. New York for 
FREE—8 varieties unused for name, ad- Dept. M., Uniondale, Indiana. 

dress three collectors, 3c postage. Utica WIRELESS — —— 

Stamp Co., Utica, N. Y. ADVERTISENG stickers, 3,000 $1.00. Two 


WIRELESS Set, How to Make—96-pa colors. Advertising specialties. Catalogue 
60% DISCOUNT to agents selling ovr | pook telling bow to construct at = free. Mac Taggart, 1235 Arch, Philadel- 
stamps on approval. Our stamps are good | cost an outfit suitable for transmiting four | Phia, Pennsylvania. 

sellers. Moisant & Leclaire, Kankakee, | or fiye miles. Price 50 cents, postpaid. 


8, 5 

Illinois. Popular Mechanics Book Dept., Chicago. ples free. 
COINS—20 different foreign, 25c; 5  dif- sack, N. 

ferent Confederate state bills, 15c. Rm ELECTRICAL GU se Labels—3,000 for $1.00, 1x2”, 

ne list free. $5, 0, 


$1 $20 an rintir Postpaik i 
bills, 13sec. F. L. Toupal Co., Chicago ELECTRICITY. Are you interested? If oan w oe 


Hicights Ti. so we Rang he you all kinds of —*> ordering labels of any kind, get our prices, 
24 VARIETIES Cuban stamps 10 cents. from the s mplest to the most complicated. | Terrace Manufacturing Co., Pittsburgh, 
List of 6.000 low-priced stamps free. Ky cur Blue-print-chart-method. It is_so | Pa, 


simple any one can understand it. We 
Rew York City. Co., 111 P. Nassau St. | chow you how to wire for all kinds of PERFECTION: Multigraphed form let- 
bells, annunciators, telephones, house wir- are imitations. 1,000, $3, or 
PACKET of 23 stamps: no two coun- | ing, conduit, theatre, isolated plants, dyna- + mor head— 
tries alike, 500 hinges. Set of $1 and $2 | mos, transformers, are lights, special trea- Pe fecti " a Send for wees on 
U. S&S. Rev., all for 5c. Miami Stamp | tise on all kinds of motor wiring. Write St. ou aaa 4 ii: ompany, ashington 
Co., Toledo, Ohio, now for information. Electrical Wiring uncle, indiana. 
STAMPS, 100, all different, free. Post- | Viagtam Co., Box 173, Altoona. Pa. PRINTING P resses, type, supplies. Cat- 
age 2c. Mention paper. Quaker Stamp UNIQUE emergency switch arrangement, | S108, free -_C 
Ss 
Co., Toledo, Ohio. Turn on all lights regardless of position 
STAMPS—105 China, wall switches. Diagram 25 cents silver. here—100 letterheads, en- 
tionary and list, i. Bullard, Pw = E. Warsaw, Ames, Towa. velopes, 100 return envelopes or business 


cards, printed for $1, postpaid. Walden 


on. “Don” T throw away your old zincs, mY | Press, Roxbury, Mass. 


OLD Coins Bought and Sold—My new attachment doubles their life. Will last 


50 page Fall Coin Selling Catalogue just for years. Sample 25 cents, 6 for $1. G. 

out—Fiee to Collectors Only—Buying Coin Young, Maple 8t., Cranston, R. IL TYPEWRITERS AND SUPPLIES 

Catalogue sent on receipt of 10c—William 

Hesslein, Malley Bldg., New Haven, Conn. PRINTING AND ENGRAVING PUT Atchison’s “Shock Absorber Cush- 
FREE The first five je stamps = all of ion under your typewriter. Saves your 

my approval sheets Free. Try them’ at PRINTING Postpaid. 500 Bond_Letter- 25c, postpaid. 

50% discount. Benjamin S. Cooper, 4715 | heads and 500 Bond Envelopes $2.7 000 : 

Lake Ave., Room 1, Chicago. of each $4.! 50; 1,000 Artistic Bond TYPEWRITER Bargains. All makes, 
DON’T sell your old cancelled postage lope Slips $1; 1,000 Elegant 2 Color Type- | $10 up. Ten days tree trial, Guaranteed 


written Letterheads $3.35; 1,000 6x9 Cir- | two years. Express prepaid. Price list 


stamps until you get our price list. It’s | oujars $1.50. Our price lowest in Amer- | free. Frank Payne Company. Rosedale 


free. Acme Mouse, 409 Chestnut St., Mil- 


wanukee, Wis. ica, aS we prepay all printing at above | Branch, Kansas City, Kansas. 
prices. Otterpress, 563 Lexington, Ave., — 
Brooklyn, N. Y. LATEST No. 5 Olivers, tabulator, back 
MUSIC = ~ spacer, $55. Will allow $25 for y ur No, 3 
FREE 25 Fine Quality White Enve- | Oliver or Emerson. Typewiiter Salesmen’s 
ALTzZ- Song: Latest Hit “Answer | lopes, return on Ass'n, 112 No. LaSalle, Chicago. 
Dearie,’’ 12 cts., ith postpaic you senc Se for six months 
h two “other pieces subscription to Oxford & MUST sacrifice $100. | Remington type- 
range. M. Brodrick Green, Publisher magazine for agents and mail order men. | writer, good condition, $17.50. Thomas Wil- 
Findlay, Ohio. f . Keniston, Publisher, South Paris, Maine. | liams, 721 Dearborn Ave., Chicago 
LEARN Piano instantly with or with- FIFTY Note Heads and Fifty Envelopes BEST values ever given; improved models, 
out teacher or instrument. Waltz, Song, | for fifty cents. Neatly printed. Send | Standard makes, rebuilt; not discarded 
Harmonies. Never before possible. World | postpaid. Samples free. Fairplay printery, — price of cheapest; 
sensation. P 722, Merre, S. D. . 
— ag free. Inland Music Lock Box W22, Fort Pierre, for “Special List.” Old Reliable. Con- 


~ “TYPELETTER” Imitation Typewritten lidated T writer Exchange, 245 Broad- 
we Letters cannot be excelled; 1,000, $2. way, N. Y. 
St. Louis, Mo. BANKRUPT Sale—Greatest sale in his- 
SINGERS: 50 lat . tory of $100 Typewriters, standard makes, 
Be to adve tis on songs with music, PRINTING press for sale 5x8 with type. | good condition. Low as $10; get one now 
61-13. St Music House, | Cartmill, 1311 Tinsman Ave., | and save the difference, Write for spe- 
SONG = 2. ~ Trenton, Mo. cial price list 16. pay 
SONG Poems vant ash or royalty = and allow three days tria ypewriter In- 
A zou. Music House, 61-5, St. te spection Co., 235 W. Fourth St., Cincinnati, 
1 2 
atte ing. Write for prices and samples. Lulu | Obio 
IF you want the latest sheet music and PD. Springer, Box No. 63, Shelbyville, Ind. I WANT to correspond with persons who 
a better and larger assortment for less are about to buy a high-grade typewriter, 


money than elsewhere; wr SAMPLE 100 envelopes 6% and 6%. bject to paying the high prices gen- 
list. Semple’s Music House, "908 Wen = White or colors, with return card &, manufacturers and 
Norwalk, Conn. on corner, postpaid for 50c, The Any make on approval. Catalogue, bar- 

RAG-TIME piano playing taught by | Company. 44 Elizabeth, N. gain list and valuable information sent 
mail. Book free. Christensen, 84 Audi- PRINTING Press, 7x10; cuts for | free. A. E. Atchison, 4127 West 2ist St., 
torium Bldg., Chicago. sale. F. Bradbury, Walcoitviite . Indiana. Chicago. 
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One Oliver latest model No. 5—and one 
Underwood latest model No, 4—good con- 
dition. Only $35, cost $100. No further 
use. Sent for trial, my expense. J. 58., 
Box 10, Plainville, Ohio. 

3 PENNIES a day, one dollar a month 
buys a standard typewriter. Your choice 
Remington, Oliver or Smith Premier. 
Prices lower than other cash prices. Per- 
fect machines only—guaranteed. Typewriter 
Installment Co., G 180, N. Dearborn St., 
Chicago. 

REMINGTON * Typewriter | $12; ; Caligraphs 
$6; Hammonds, Yest, Densmores $10; Smith 
Premiers and Jewetts $15; Olivers, ‘Under- 
woods, L. C. Smith and Royals $25. Fif- 
teen days free trial, and one year’s guar- 
antee; don’t purchase until you get our 
rices. Harlem Typewriter Exchange, Dept. 
f, 217 West 125th St., New York City. 

STENOGRAPHER must her Rem- 
inzton Typewriter, $9. Miss King, 2230 
Seventh Ave., New York City. 

“GENUINE typewriter bargains, no mat- 
ter what make, will quote you lowest prices 
and easiest terms. Write for big bargain 
list and catalogue 17. L. J. Peabody, 278 
Devonshire St.. Boston. 


TYPEWRITERS—Every kind on the 
market. Write today for best bargain you 
ever secured. Shipped anywhere on ap- 
roval, $10 up. Fletcher Typewriter Co., 
"7 N. 7th St.. St. Louis, Mo. 


OFFICE EQUIPMENT AND SUPPLIES 


“SHOCK Absorber Cushion,”’ 25¢ post- 
paid. See what I say under ‘‘Typewriters.’’ 
Atchison. 

YOUR name, business and address on 
neat rubber stamp with inked pad, 30c. 
Catalog 2c. Pop Durham Co., Corry, Pa. 


EARN $15 to $25 a week as our mail 


“BOOSTER.” The Magazine You Need! 
order dealers. Right from your own home. Send 10¢ for two months’ 


trial, Booster 


Hold your position until entire time is re- Magazine, Northwestern Building, Chicago, 


quired. We are manufacturers and own- 
ers of patented just-in-season, repeat or- 
der specialties, If you are just starting 
a mail order business or if already es- 
tablished, you can’t afford not to handle 
our Patented Money Making Getters. We 
sell and furnish everything. No canvassing. 
Small capital. Experience unnecessary. 
Write today for Latest Patented Leader 


Burntwood, Paper. 


SATIN Gold Enamel. 
gilding. Kid, Satin, 
Slippers, Decorating “all Fabrics, Leather, 
Illuminating, writing, 
lasting effects. In- 
Copper; Blue, Green, 
postpaid, 15 and 
Vallejo, Calif. 


with brilliant 
cludes Gold, Silver, 
Aluminum per pan, 

enry Chemical Co., 


Has no equal for 
Buck and canvas 


and Manufacturers’ Easy Selling (copy- 
right) Mail Order Plan, backed up by ments. robek 


“Whole Truth’ positive proof and sworn Trenton, Jersey, 
M. Pe 


CHEMIC analyses, 


researches, experi- 
Chemical Laboratory, 


statement. J, ase Mfg. Co., a 552 
Pease Bidg., Main St., Buffalo, N. 

— — | biles out d; 
“NICKEL Plate your Auto Trimmin les 


Typewriters, Faucets, etc., with Electro- ery 


desired thickness, with out a battery, on 
brass, copper, nickel, steel or iron. Guar- 


ONE man can pull 1,800 pounds; autome- 
motorboats out of water; 
moves houses; stretches wire; lifts machin- 


A Goes in har at 
Knickel. Deposits a’ coat of metal of any Puiley “Block, 


YOUR advertisement 


100 magazines 


anteed not to contain mercury. Liquid | covering the whole United States, 3c per 
sample sent prepaid on receipt of l5c. word. W, Crawford, Box b24, Toronto, 


Auto Dept., Gun Metal Finish Co., De- | Canada. 


catur, Til. EARN good money opening safes and 
di 


“BE a handcuff king: make big money on | setting combinations. 


the stage: all vaudeville circuits pay 


Strong, Tacoma, Wash. 


Address Wayne 


‘om 
$50 per week up. I teach everything in 
this line. For particulars address, Box 
902, Springfield, Mass. 


GINSENG—Large profits made growing 
Ginseng and Golden 
for my free descriptive booklet of Ginseng 


Send at 


MOOSE heads for sale; guaranteed; | and Golden Seal Culture with prices cf 


also Buffalo; Elk; Caribou and Deer heads. | roots and seed. 


Alban Taylor, Be 
on approval. Moose, $35. Deer, | East Rochester, Ohio. = 


15. Taxidermy in al] its branches. Cor- 

respondence solicited. Stamp for om. 
>} 

Brower, 3410 Grays Ferry Rd., Ph Chain free, L. D. 

A SECRET for preserving Salle St., Chicago. 

have them fresh blown in winter or at any 


YOUR name and address stamped on 
German silver key check 25c, Silver Key 


Thompson Co., 3159 La 


time; will not lose beauty or delight- 


BROTHER—Accidentally discovered root 
ful odor; very simple and inexpensive. will cure tobacco habit. Gladly send par- 
Mohawk, Florida. 


Write for particulars, Paul Zurfluh, | ticulars. F. Stokes, 
Mod Calif. 


MAILING LISTS 


WE will mail free to any busi man 


LEARN to mecalize fiowers, insects 


ete., 
YOUR name and address on rubber | for jewelry. Pleasant and profitable. Dime 
stamp, 20c silver. Pads, 10c. North Da- brings beautiful sample pin and particulars. 


kota Stamp Works, Devils Lake, N. D. P. Benson, Stewartville, 


Minn. 


a copy of our comprehensive ‘‘Silent Sales- 


SPHINX Scarf Pin; illustrated folder free 


I WILL start you earning $4 daily at 


man”’ containing over 2,000 different classi- to admirers of — beauty. Warren | home in spare time, silvering mirrors: no 
lumbus, Ohio. 


fications of Mailing Lists with the num- | Gares, C 


capital; send for free instruction booklet, 


ber in and price of each list. This price- THIS beats Illinois; 


charters for stock | giving plans of operation. G. F. Redmond, 


list contains information which should be | companies lower than other states: informa- Dept. 306, Boston, Mass. 


in the hands of every business man and | tion free. 
this generous offer should be accepted. | sistant Secretary 
Trade Circular Addressing Company, Desk | pp. 


Philip Lawrence, former As- 


. 98 Dakota Avenue. 


PATENTS secured—C, Parker, $10 
State, Huron, G St... Washington, D. 


G, 164% W. Adams Street, Chicago. 
MISCELLANEOUS 


THINGS Worth Knowing, How iron HERE You Are. 
bands can be made smaller; not cutting, 
welding, or using hammer and machines. | $3,000 death. 
How rusted or tight screw joints, pipes, Buffalo, New Yor 
drilling tools and ‘‘etc.,”" can be parted 


zines for 75 cents. 


receipt of 


YOUR 25 word ad 2 nearly So ing machine, $2.50 each. Scld 

cxtra words, cents | guarantee. Cheapest and best line of Tat- 

each. Ad-Age, Big Flats, N. Y. tooing Supplies on the market. Send lie 

Latest Insurance. $1 | for 6 beautiful hand colored Tattoo < 
month pays $25 weekly when sick or hurt; | signs. Write now for free price list. J. 

Write Pauley Insurance, | Barber, 1019 Vine St., Cincinnati, dinto: 


“OXLITE harmless compound, posi- 
without. injury to threads or articles tively tightens loose 
(easy), often times without wrenches; on gums firm and healthy. 
(No stamps.) Will give | isfaction guaranteed 


or money refunded. 
full instructions; add, C. J. Hubson, P. Dr. A. Luzzi (Dentist), 


TATTOOING. electric tattoo- 


TOO LATE TO CLASSIFY 


KEYLESS Door Locks, attached with- 
out tools. Fifty cent nickel-plated sample, 
Waco, Texas. mail  25e. Hoosier Novelty Co., Indi- 


teeth. Makes the 
By mail $1. Sat- 


©. Box 48, Orby, California. 
PATENTS Bring Wealth. 


ANYBODY can make good cuts with my anapolis, Indiana. 
Proof—Ad- | simple zine etching E 
vice free. A. Wedderburn, Patent Attorney, specimens and particulars for stamp, 


process; price, $1; 


INEERS transits and levels; slightly 
W. F. Sprengrether, 203 N. 10th 


Washington, D. C. M, Day, Box M, Windfall, Ind. St., St. Louis, Mo, 


Alco Self-Heating Curling Iron 


N An absolutely new self- regulating alcohol iron which can- 

not burn or singe the hair, because it cannot overheat. 
Produces a Beautiful Moist Curl. A Necessity for 
Every Woman. Ideal for Home or Traveling. 
Heavily nickel plated ; fine black ebonized 
handles. Each one in a handsome box. Satis- 
faction Guaranteed or money refunded. 
Good Side- Line for Salesmen. 


Self -Heating Curling Iron Mfg. Co. 
209 Manhattan Bldg., CHICAGO 


AGENTS 


mioCreases trousers, coat sleeves, re- 
4 moves wrinkles, etc. Aluminum 
self-heating outfit weighs but 
two pounds. Sells at $3.50, worth 
$25.00 per year and adds 
$100.00 to personal appear- 
__““ance. Five sales daily nets 
-€ $162.50 per month. Hustlers 


sell five in half day. New, exclusive, 
sold on approval only. Ask for “ Nu-Pantz 
Salesmanship.” It's free to live agents. Address 


RACINE CREASER CO., 43rd St., RACINE, WIS. 


woman w: 
Positively sells on sight. 
end 25 today Se 


‘8 sample. 


‘* Don’t ENVY a 7 and 
good complexion. Use Pomp eran HAVE one.’’ 


ivr AN EASTMAN 
“Slip-On” Raincoat FREE 


Would you accept this guaranteed waterproof rain- 
coat from us a ly free ‘we prepay the express) 
just for showing it to your friends?’ Would you like 
sty +i that everyone goes wild about Could 
for a little spare time ? If so write 
and aoe sand your offer” and you will receive a 
beautiful set of samples and styles to pick from (suit 
or raincoat) and an offer so you can hardly 
believe it. No pao or experience needed. Write 
ow —sure 


BANNER TAILORING CO.., Dept. 796, CHICAGO 


Matchless Pocket Lighter 


Durable and A periect lighter. Occupies no more space in 
waterp roof the pocket than a pencil. Indispensable 
with pe to every smoker, hunter. fisher- 

man, and automobilist. 
action guarante an 
or money refunded. Sent post-paid, made of 
complete wid pocket clip, 35c, ter $1.00. 
Live agents and dealers wanted. pag 


SCHILLER MFG. CO., Dept. 107, Schiller Building, Chicago 


| 
| 
A “SS 
Big : 
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We want fovend 


pee Wall Board is 


a tough fibre board put 
together ah two insulations of 
Natural Water Proof Asphalt, 
rolled under tremendous pressure 
into one solid compact sheet and 
surfaced on both sides with special 
moisture proofing— 


It is the only Wall Board Made 
Under This Scientific Moisture 
Proof Process 


Utility Wall Board 


takes the place of both lath and plaster 
—lIt is very tough and durable—It is 
easily cut with an ordinary saw and is 


nailed direct to the studding. 


It will not warp, or crack, or shrink 
—and may be decorated in any style 
desired. 

It is used in building the new house — and 
in making over the old— Put it on right over 
old cracked Me if you wish —The cost is 
less than lath and plaster. 


We want to send a sample to every home 
owner—write for yours 


THE HEPPES COMPANY 
4516 Fillmore Street Chicago, Ill. 


Yes, you may have this wonderful new outfit 
or your choice of many others shipped absolutely 
and positively free as per offer below. 


Mr. Edison Says: 


“| Want to See a Phonograph in Every American Home” 


For the phonograph is Mr. Edison’s pet and hobby, and 
he knows of what immense value it is to have this won- 
derful entertainer in the home, with its variety of enter 
tainments for young and old who gather in the evening. 


The Edison Offer 
New Model Edison 

phonograph and your choice of all the Amberol 
records on an absolutely tree! loan—no obligations, no 
deposit, no guarantee nor C. O. D. to us whatever.We 
want you to have all the waltzes, two-steps, vaude- 
es, minstrels, grand operas, also the sacred music, etc., 


vy the world’s greatest artists. Entertain your family and your friends. 
Then—when you are through with the outfit—send it back to us, 


Weare tremendously proud 
eason:: this new instrument. 
When you get it in your 
town w ohnowev ery bod Y ill say ‘that nothing like it has 
ever been ul, so grand, so beautiful, such 4 
of we: are sure that at least some one—if not 
then somebody else, will want to buy one of these new style 
sons (especially as they are being offered now at the most asto nding 
rock-bottom price—and or easy terms as low as $2.00 a mon 
Perhaps you n yourself will be glad to keep the outfit, But even ae 
nobody buys we'll be glad anyway that = sent you the new Edison 
on the free loan — for that is our way of advertising quickly its 
wonderful superiority. 


t the New E li t | 
We will send you our handsome new ert 
book and full particulars of our wonderful ?” FREE COUPON 
free loan offer absolutely free and prepaid. 
Write today—donot delay. Get the free f Edison Phonograph 
book and learn all about this wonder- Distributers 

F.K. Babson, Vice Pres. & Mgr. 


ful free trial offer. Send your name 
card or 
1197 Edison Block Chicago, I. 


Gentlemen Without any 
an’ ison Ca 
eke 9 full parts iculars of your wonder- 
Offer on my choice of a new 
style Edison Phonograph, 


Please Mention Popular Mechanics 


| 
|| New | 
Ly & 23 
m4 is Wonderful New FRE | 
Style Edison shipped | 
| 
| 
be 
| 
| 
| | 
| 
| 
| 
Edison Phonograph 
Post St. San Fran- 
tage Ave. | 
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Aeronautics and Automobiling 


Aerial Navigation of To-Day 
By C. C. TURNER 


A popular account of the evolution of aeronautics. 
Cloth. 327 pages. 66 illustrations. 


Price $1.50. Postage 12c extra. 


Aeroplane Designing for Amateurs 
By VICTOR LOUGHEED 
A comprehensive account of the practice of aeroplane 
designing and building and explaining the principles 
underlying flight by heavier-than-air machines. Written 
by a practical expert. 75 original drawings. Cloth. 
Pocket size, $1.00. Morocco, $1.50. Postage 7c extra. 


Vehicles of the Air 

By VICTOR LOUGHEED 
A popular exposition of modern aeronautics with work- 
ing drawings of modern types of successful aeroplanes. 
is book positively presents oy known fact concern- 
ing aerial navigation. 500 pages. 270 illustrations. Cloth. 
Price $2.50. Postage 25c extra. 


Monoplanes and Biplanes; Their 
Design, Construction and Operation 


By G. C. LOENING 
A practical book setting forth and discussing the 
prevailing practices in the construction and operation 
of these machines. Cloth. 340 pages. 278 illustrations. 
Price $2.50. Postage 20c extra. 


Aerial Navigation 
By ALBERT F. ZAHM 
The latest word on aviation. The purpose of this work 
is to portray in popular terms the progress of aeronautics 
from its earliest beginning to the present perfection of 
practical air craft. Cloth. 132 illustrations. 
Price $3.00. Postage 22c extra. 


ADDRESS: 


Chicago 


Z 
Zz 
S = 
< 
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Popular Mechanics Book Dept. fe 
318 W. Washington St. 


The following books are offered 
as among the best available on 
their respective subjects: 


Lithographic Model of an Automobile 


Shows and names every part of a latest type six cylinder 
machine. Has flaps printed in colors which may be 
turned like the pages of a book. Size unfolded 9 x 25 in. 

Price 50c postpaid. 


The How and Why of the Automobile 


Tells all about a motor car—how it works—how to drive 
it and how to care of it. 200 pages. 250 illustra- 
tions. Cloth. Price $1.00 postpaid. 


The Automobile Mechanician’s Catechism 
By C. F. SWINGLE 
Over 400 questions and answers covering every detail of 
automobile work. An invaluable helper for student and 
chauffeur. Pocket edition. Full leather. 
Price $1.25 postpaid, 


The Automobile Handbook 


By L. E. BROOKES 
A work of practical information for the use of owners, 
operators, and automobile mechanics dealing with all 
questions relating to construction, care and operation. 
pages. 320 illustrations. Leather. 


Price $2.00 postpaid. 
How to Run an Auto 


This work is now the accepted standard on care and 
management of motor cars, explaining the principles in 
a clear and helpful way. 608 pages. 400 illustrations. 
Cloth. Price $2.00 postpaid. 


Automobile Encyclopedia 
By A. L. DYKE 
On construction, operation, and repairing of automo- 
biles and engines; including a large number of clear 
diagrammatic charts. All prepared in a simplified 
manner. 400 pages. Illustrated. Cloth. 
Price $3.00. Postage 25c extra. 


Please Mention Popular Mechanics 


Ge Latest and Best Books 
| 
By 
| 
Ma \\ 
| \ fF 


POPULAR MECHANICS ADVERTISING SECTION 


Safe 


ladder up the 

fireman climbsjto put out 
fire must) be safe. 
of its lumber must 
and sound, 

So ought the insurance com- 
pany on which you depend for 
payment of | your loss b& safe. 
It must be seasoriéd by long, ex- 
perience and sound by 
trials of its strength. 

No company “meets ‘these re- 


quirements better than the old 
HARTFORD So when you 


Insist ‘on the Hartford 
Agents Everywhere Hil 


He Doubled 
His Salary 
and became 
an Expert 
Engineer 


I.ike thousands of other young men, he wasn't born 
rich and couldn't go to college. He took advantage of 
the opportunity which the American School offers every young man 
through correspondence instruction and their great technical library. 
Read the letter below; he tells what the books have done for him. 

New York City, Fune 15th, 1912. 
American School of Correspondence, Chicago, Illinois. 

Gentlemen — With the help of your Cyclopedia of Mechanical 
Engineering, / Aave become familiar with all classes of machinery; 
this has enabled me to get a much higher salary. 1 have made all 
the drawings for a steam engine as well as the engine ttself, a picture 
of which 1am sending you. I recommend this Cyclopedia and the 
American School courses as the greatest educators for any man who 
can't go to college. Your generous easy payment plan will enable any 
young man to do what l have done. Your me — iy instruction are 
the best and eastest. Very respectfully yo 
FRAJ VK ral MEADINICK. 


The New Seven Volume Edition Cyclopedia of 


MECHANICAL ENGINEERING 


contains instruction in Gas Engine Operation and Manufacture; Machine 
Shop Work; Assembling Machinery; Tool Making and Shop Manage- 
ment. Every detail of mechanical engineering is thoroughly analyzed 
and treated. Contains 3,992 pages; 2,327 full-page plates, illustrations, 
tables, formulas, shop kinks, etc. ; supplemented with a series of practical 


test questions. 
Partial Table of Contents 
Machine Shop Work— Vertical Milling Machine— Motor-Driven Shops—Shop 
ing a Machinist — The Ideal Foreman — Pattern Making — Foundry Work — 


Engines — — Sheet Metal Work — Practical Problems in Mensuration — 
Mechanical —Drafting — Organization—Machine Design. 


Sent Absolutely Free — Express Prepaid 
The complete seven volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination; returnable at our 
expense if the books do not contain the information you want. If you 
keep the books, pay §2.00 seven days after receipt and then $2.00 a month 
until you have paid the special introductory price of $19.80. 


A Free Consulting Membership on: 

g p the advice, for one 
year, of a staff of Mechanical Engineers, is included with each set. This 
will give you practical help in handling working problems which are 
too specific to be taken up in detail in the Cyclopedia. A single problem 
solved for you might be worth more than the first cost of the books, 


American School of Correspondence, Chicago, U. S. A. 


me Cyclopedia of Mechanical Engin. 


Please 
eering for 7 days’ free examination. 


will notify 
- to your order. Title not to pass 


until fully pai 
Pop. Mech. 10-12 
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WERE you ever confronted with an emer- 
gency job where something unusual had 
to be done quickly with the few tools at hand 
or no tools at all? You could have done that 
unfamiliar job in a jiffy if only some one 
could have informed you how he did it. 
q Has it occurred to you that every day, everywhere, 
men in every department of mechanics, engineers, 
firemen, carpenters, machinists, plumbers, painters, 
iron and wood workers, electricians, masons and in 
fact men in all the trades are meeting and solving these 
problems in economical, time and labor saving ways? 


q If a collection of all this useful experience of years, 
of hundreds of the most successful mechanics could 
be made, “boiled down” and written so it could be 
readily understood by anyone who uses tools, would 
it not be of priceless value to the owner? 

@ This is just what Popular Mechanics M 

has been doing for years, and now our 


Series of 
Shop Notes Year Books 


constitutes a veritable encyclopedia of 


Easy Ways to Do Hard Things 


q Naturally these books must be handy of reference 
to be of value and this feature has not been overlooked 
as each volume is indexed fully and with great care, 
so that any subject may be turned to at once. 

pa not save yourself the trouble of puzzling out 
the “kinks” and “short-cuts’” when someone has 
already done it for you? Some one 'ittle suggestion 
may be worth more to you than the price of the entire 
set of books. 


Shop Notes Year Books 
VOLS. I TO VIII INCLUSIVE 
CONTAIN 
4000 Articls—1764 Pages—4000 Illustrations 


Size 6x9 in. Bristol Covers. 


PRICE 
PER SET 
5Oc voit: $4 
Postpaid Case Prepaid 


Order or complete your set to-day 


Popular Mechanics Book Dept. 


318 W. Washington St. CHICAGO 


Are You Interested 


i 
OULD you like to know whether the 
W installation of a gas producer and gas f 
engine would be advantageous and 
save you any money? Would you like to | 
make your decision based on your own 
judgment? Under certain conditions the gas 
producer makes a startling saving in the cost 
of power and it is worth every power user’s | 
time to known whether or not his present 
system is the best. 


To meet this demand for information which has 
not been hitherto available except by the employment 
of an expert, we have been fortunate in securing the 
services of an eminent gas power engineer, Mr. J. C. 
Miller, M. E., who has written a book on this subject 
which we have recently published. It gives just the 
information a man wants to have, comparing the 
first cost of steam engines and boilers with the gas 
producer and gas engine, and the comparative cost of 
maintenance and operation. It tells all about the 
advantages and troubles of gas producers, and gives 
full details of how to run them. It is written in an 
absolutely impartial manner, and not with a view to 
increase the sale of gas plants, leaving the decision as 
to the advisability to the individual reader. It will 
also enable the Steam Engineer to understand 
thoroughly the working of the new system if the 
change is made, and to handle a plant competently 
and with confidence. 


Power Gas and the Gas Producer 


is a comprehensive treatise, clear of abstruse 

technicalities, in every way authentic, yet 
“Written So You Can Understand It” 
The work is in one handsome 12mo. volume of 
200 pages, printed on the best quality of book paper, 
profusely illustrated with half-tones from photographs, 
diagrams, etc., and durably bound in extra cloth. 


Price $1.00 200 Pages 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO 
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Salt Mackerel, 
Codfish, F resh Lobster 


NOT THE 
DEALER 


FOR THE 
CONSUMER 


FOR YOUR OWN TABLE 


A Half Inch of Cream 
A Few Movements of the Brush 
A Perfect Lather 


Mennen’s Shaving Cream 
“ The Perfect Shaving Medium” 
Applied directly on the face—lathers freely and 
instantly. Contains no free caustic and abso- 
lutely will not dry on nor smart the face—breaks 
down the beard without the usval “rubbing-in” 
—extremely economical— 100 shaves per tube 
—no waste y tiseptic. 


Mennen’s Shaving Cream is not the hasty prod- 
pe of aday, api the result of three years’ care- 


The name piliemt is behind the 
cream. 
For sale everywhere, 25ce. 
Sample Tube, Free 


FAMILIES who are fond of FISH can lied 
DI ring from GLOUCESTER, MASS., by the ye 
DAVIS FISH COMPANY, with newly caught KEEPABLE 
OCEAN FFs choicer than any inland dealer could pos- 
sibly furnish. 

We sell ONLY TO THE CONSUMER paecrt ate 
by EXPRESS RIGHT TO YOUR HOME. We AY 
east of Kansas on orders above $3.00. Our fish y+ pure, 
appetizing and economical and we want YOU to try some, 
payment subject to your approval. 

SALT MACKEREL, the fat, meaty. juicy fish are delicious 
for breakfast. They are freshly packed in brine and will not 
spoil on your hands. 

CODFISH, as we salt it, is white, boneless and ready for 
instant use. It makes a substantial meal, a fine change from 
meat at much lower cost. 

FRESH LOBSTER is the best thing known for salads. 
Right fresh from the water, our lobsters are simply boiled and 
packed in PARCHMENT-LINED CANS. They come to you 
asthe purest and safest lobster you can buy and the meat is as 
crisp and natural as if you took it from the shell yourself. 


GERHARD MENNEN COMPANY FRIED CLAMS are a yanem. hearty dish that your 
Newark, i. J. whole family will enjoy. No other flavor is just like that of 
~ lasses clams, whether fried or in a chowder. 
| FRESH MACKEREL, for frying, SHRIMP to 
cream on toast, CRABMEAT for Newburg or devilled, 
ANIMAL THAT STRIKES THE HEAVIEST | SALMON ready to serve, SARDINES of all kinds, TUNNY 
BLOW—Ask ten persons what is the strongest animal | for salad, SA DWICH FILLINGS and every good thing 
force in the world and nine will reply that it is a blow | packed here or abroad, you can get here and keep right 
from a lion’s paw. The tenth man may have a checkered | On your pantry shelf for roger or emergency use. 
career and express the belief based on experience, that it With every order we send K OF RECIPES Pad 
is a kick of a Missouri mule. As a matter of fact, the | for pacparing oh our peodects, d of fish 4 
blow of a whale’s tail is incomparably the strongest Our list i ph ny’ elke of fish is Pod 
animal force; a blow delivered by a full-grown whale put up, = 
placed at just the right distance would smash in the | YOU can — = the fi. n ; a m 
side of a wooden ship as though it were an eggshell. ret 
The second strongest force is the kick of a giraffe, and a ov” 
this terrible kick is very adequate protection to these Let Gloucester be your *"0- Oo Sais 
otherwise helpless animals. The stroke of a lion’s paw | Fish Market and Prod “.c 3 er 
comes third on the list.—London Graphic. Davis be your Pa oe a 
pee 
SOP 
The AutoStrop Safety Razor cs 


“Mission” or “Colonial” ouezacxt] Guaranteed Furniture 


Direct from Factory at Very Low Prices 


We have supplied more than 30,000 of America’s a full year’s trial. Factory-to-home plan and saving 
best homes with handsome Come- Packt in packing and freight explain the astound- 
Furniture. The public has been won by ingly low prices. Note the splendid bargains 
its beauty of design, solidity, fine finish shown here. 
and sterling worth. 

Shipped in finished 
sections, easily assem- 
bled. Sold under Mon- 
ey-Back Guarantee on make your selection. 


Our Big Art Catalog 8 Mailed FREE 


Over 500 wingge of Come-Packt Furniture St illustrated and described. 
today. Buy furniture the “ Come-Packt”’ Way. 


COME-PACKT "FURNITURE COMPANY, 1001 Fernwood Ave., TOLEDO, O. 


Made of quarter-sawn White 
Oak, handsomely finished. Im- 
mense variety of exclusive 
designs from which to 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS 


| one man made and sold $400.00 worth of one piece || 


Mission Furniture, How to Make It 


IN TWO VOLUMES 
Part ONE—Plain directions with working drawi and i!lustra- 
tions for making 21 different designs. 96 pages. Part Two—32 
additional designs treated in the same manner. 128 pages. 


|| Artistic. Inexpensive. Easily made inthe home | 


Arts-Crafts Lamps, How to Make Them 


By J. D. ADAMS : 
Explicit instructions for making 16 different beautifal lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


| 18 beautiful designs which the amateur can easily make | 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 

— Four different kinds of construction, built up—soldered—etched 
= and sawn shades are treated. The designs range from ordinary 

reading lamps to pretentious chandeliers. 128 pages. 


| Covers every essential step in wood-working 1} 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint and process, proper 
use and care of tools, working up of material, etc. 
125 illustrations, 128 pages. 


i| A complete handbook for art metal workers i| 


Metal Work and Etching 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk sets, jewelry, hinges, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 
pad corners, etc. 50 illustrations. 96 pages. 


|| ‘The only book published on this interesting art ‘|| 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
33 illustrations, 80 pages. 


| Authorities prociaim it one of the best books on the subject | 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the mort 
experienced electroplater. 62 illustrations. 112 pages. 


{| Any boy can construct this at a trifling cost | 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explains‘in an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


A wonderful story 


HEAT PROF. se. OGDEN 


An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages. 


| One of the most remarkable non-technical books written | 


The Kingdom of Dust pror. ocpEN 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, e Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth’s Winding 
Sheet, Beginning and Ending of All Things Earthly. 

40 illustrations. 128 pages. 


410 WUUINIY 


MECHANICS Auniform series. Size 5x7 inches. Extra cloth covers, 


PRICE EACH, 50 CENTS POSTPAID 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 


| MISSION FURNITURE |) | ARTS-GRAFTS LAMPS | 
How To MAKE IT i How ToMane 
| 
— | 
||| WooD -WorKinG | [METAL WORK | 
| AM CRAFTSMEN ETCHING | 
| | : — 
| | 
| 
| How TOMAKE | ELECTROPLATING) 
A » } REETZ 
.| || WIRELESS SET | | | | 
| 
| 
| | | |} 
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OF 
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GET A BETTER JOB 


By our method you can become an expert in any of the 
following lines in which the salaries range from $15 to 
a . The bow pay is for the best ‘trained. Get in 
the expert class) Mark the position you want and write us 

* for information our new mail courses. 

AUTOMOBILE WORK 
Positions as chauffeur, repair man, salesman, etc. 

MECHANICAL DRAWING 
Positions as draftsman, machine designer, shop fore- 
man, etc. 

SHOW-C. NG 
Positions as show-card writer, 
poster designer, letterer, etc. 

CIVIL SERVICE 
Positions in National, State and City services. 

WRITE TODAY FOR CATALOG 
M4 689 M husetts Ave. 

Students Union mass. 

$37 5 Not one cent more 


Pay £2 For This ROCKER 


If you LY use an extra rocker—order this one 
today — wonderful value— stands 43 inches - ial 35 


advertisement and 


inches wide —Seat 20 inches— uphol- 
stered Seat chased leather— guar- 
anteed steel springs — beautifully 
carved back—send only $3.75 and 
the chair is yours— satisfaction 
guaranteed or money back. 

Write for Cash Bargain Book of 
Furniture, Stoves, Carpets — Save 
money—buy direct from the factory. 


PHILLIPS BROS. & WEIL 
Dept. S, 819 W. 63rd St. CHICAGO 


PAYS WITH PENNIES—A chest containing 275 
Ibs. of pénnies was placed on deposit at a bank in 


Rochester, N. Y., to the credit of Carl W. Stordant, 
according to a dispatch. The pennies, more than 
40,000 in all, were turned over to Stordant as an 


initial payment to bind the sale of a restaurant. The 
purchaser, a cafe proprietor, had taken in the pennies 
over his bar during a long course of years. He had 
made a habit of brushing all the pennies he received 
into a slot which connected with a chest in the cellar.— 
Hotel World. 


WORK FOR US—$50 to $75 EVERY WEEK 


START NOW Experience not necessary. Honesty a 
and willingness to work is all we 4 
oak. selling The Easy Wri 

Mop make $5000 a 5 
4 


LISTEN: One man's 
orders $2600 one month—profit $1650. 
Pa., made $9.00 in 24 hours. 

Noinvestment required. § 
ine free with first order. Valuable booklet 
Free. Write Today. 


THE U.S.MOP CO., 1575 Dorr Street, Toledo, O 


Mere 


“Ohio” Edge Tools 


are made from specially selected tool 
steel, by careful and skillful workmen. 
They are tempered by the 
most improved process and 


are sold with a money back 
BEGISTERED guarantee. 


Insist on “Ohio” Tools 
when ,>uying Planes, 


Price’ Drawing Knives, 
“CATALOGUE FREE 


OHIO TOOL CO. 


_ 


NEW HAND BOOKS 
FOR HOME STUDY 


5 


4 
JUST OFF THE PRESS 


Six new books just added to our 
practical handbook series. 


Care and Operation of Autos . $1.00 
The Gasoline Automobile . . . 2.00 
Building and Flying an Aeroplane 1.00 
Practical Aeronautics . . . . 3.50 
Descriptive Astronomy. . . . 1.50 
Wireless Telegraphy & Telephony 1.00 


Owing to aconstant and increasing 
demand for single volumes treatin 
on the above subjects and on specia 
phases of Engineering and Business, we have 
placed on sale at the leading book stores in 
the United States and Canada a series of 70 
handy handbooks written by experts and 
selling at $1.00 to $4.00each. They are the best, 
most authenticand up-to-date books on Auto- 
mobile, Aeronautical, Electrical, Civil, Steam 
and Mechanical Engineering and Business, 
that have ever been written. They are suitable 
for the use of the student or practical man 
or can be used as a quick and ready reference 
by the skilled worker. 

Send for our new catalog listing these 
single volumes. If your dealer does not have 
the particular book of this series that you 
want, ask him to order it for you or order it 
direct from us yourself. Any book ordered 
direct will be sent postpaid upon receipt of 
price and may be returned after a five-day 
examination if not suited to your needs in 
every way. Upon its receipt we will refund 
your money promptly. 


On sale by the leading bookseller 
of your city. Ask to see them 
—satisfy yourself of their value. 


American School of Correspondence 
CHICAGO, U. S. A. 


Please Mention Popular Mechanics 


| 
——— | 
AM 
° 
{ 
95 
a 


POPULAR MECHANICS ADVERTISING SECTION 


MOOTH 
ve 


Look out there now—steady—take your time, 
old man! Make him put it over! 


Hit it—hit it—HIT IT! Hooooh! 
Velvet—smoothest of all smokes— 


fine favor. IT HELPS! 


10 ¢ TINS 


Ot BAGS 
dor rs 


Established 1843 


3 i MLYON Nassau St.,N.Y. 
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20% DOWN—10% PER MONTH 
v f Why wait for your Diamond until you have saved the price? s 
~— Pay for it by the Lyon Method. Lyon’s Diamonds are guar - 213 7 
anteed perfect blue-white. A written guarantee accompanies each $5 
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This is an opportunity for 
you to make $5000 this year 
as a high grade salesman. 
No experience necessary. 
No delay. No charge for 


Territory. No competition. 
Exclusive field. Success 


assured. Remarkable offer. Read every word 
carefully. Get an appointment and get started 
without delay. 

We are appointing men every day to manage 
our business in local territories. We need 
good, honest men who are willing to work— 
and we will give you today this opportunity to 


Make $5000 This Year is," 


It is the chance of a lifetime. You will be in 
business for yourself. You will be own 
boss — independent, abundant ind 
position—and your time will be your own. At _ 
or traveling —all or spare time — get an appoint- 
ment immediately and commence earning money 
next week. 


The Swedish Vibrator 


Most amazing seller ever invented. A new propo- 
sition for salesmen. Endorsed by the highest authori- 

ties of the world. A machine for home massage PSE, JAMS, the dainty, and 
and vibratory treatment. Can be operated by simply 
attaching to electric lamp socket, or by ordinary dry fa20°Snrits;, 25 Lwonld not 


An amazing scientific inven. 
tion. Endorsed by physician 
athletes, actresses, judges,an 
thousands of men and women 
who have used it. Agents and 
Salesmen are “ orders. 
Enthusiasm is unbounded, 
Every man and woman making 
money fast and easy. 100,000 
already sold, 1,000,000 to be sold 
this year. Secure territory at once, 
Mail yourapplication todz ay, stating 
county you — This is the one 
important thing today—do it now, 


Champion Wrestler of 
the World uses the Swedish 
Rhythmic Vibrator and says: 
** For limbering up, keeping = 

t 


muscles, the re is nothing that 
equals or excels the use of the 
Swedish Elec rato: 


stimulation ‘a 
fect circulation. Its use sales all 
one 


tory massage, various 
makes of Vibrators, Soe did not 


who desire health and strength.’” 


THIS OPPORTUNITY 


is open to anyone who 


ft 


work. We furnis 
instructions that enable you 
start immediately. Nothing aie 
cult. No experience required. 
We want app ications from men 
im unoccupied terri- 


THE SWEDISH VIBRATOR CO., Dept. 215-230 Schiller St. 


batteries—in cities, towns,countryany where, every- 
where. Needed by every man, woman and family. 
Anyone can use it. Get complete literature free and learn the 
wonders of this brilliant invention—a machine that gives 30,000 
thrilling, invigorating, penetrating, revitalizing vibrations per 
minute. One-minute demonstration gets the order. Irresist- 
ible desire to own it once you feel the living, pulsing touch of 
its rhythmic vibratory motion. Sold upon five-year, cash 
certificate guarantee and 30 Days’ trial. 

— — you have to make 


150% Profit r twenty sales a day to 


pay expenses. Become a real ‘aaa and make real and 
quick and big money. One sale a day means $90 net profit 
a week. Many averaging four, five and even ten a day. 
This is actually the most brilliant, easy and high class propo- 
sition that has ever been offered to wide awake agenis, 
general agents, and managers. 

plete information at once. Send 


Don’ t Delay just your name and address on 


a postal card and all will be mailed free immediately. Agents’ 
sample furnished at wholesale price. Investigate. It costs 
you nothing to find out, Territory being rapidly assigned. 
But one man allowed in a field. Give the name of your 
county. Send your name and address today. This is a brilliant 
opportunity. Do not neglect. Do not put it off. imme- 
diately. Address 


Throw away the little novelties 


Get free literature and com- 


>, 


ERSON sa: 
don’t see how I ry along 
without it, It certainly is 


far better 
ever tried for, 
vocal cor 


WM. 4. CRANE, 


brator for several weeks for 
— trouble, circulati 


ye: 


Ley “onything 
e throat and 


the famous 
merican actor, says ps 
ve been using your vi- 


and found it 
neficial. It, is all 

that’ you for it.’ 
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‘ur always use one in my training and Ate 
Wy certainly find it a wonderful 
Hy 
wt withstand the severe use | pu il 
them to until I purchased yours 
ve You have, in my opinion, the only tn 
perfect Vibratpr on the market 
I can consistently recommend 
its use to all athletes and those 
‘ 
fang 
88 
tory everywhere — clerks, teach- 
mechanics, farmers, etc.. 
setc.,—all can make money on this 
new, easy selling plan. 
tt Act today. Put your name and A yhhy 
Wy) address on a postal card and mail h 8 
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The Lad’s Car 


A REAL CAR FOR A REAL BOY 
AND THE BOY HIMSELF CAN BUILD IT 


DAP 


single cylinder motor. 


is a first class ree motor car with a Bi dak horse-power 
It is strong, handsome, speedy — 
very simple in construction and easily controlled. 

Send 20 cents for handsome illustrated book telling how 

to build this wonderful little car. 


with diagrams. We furnish all necessary parts at lowest 
possible prices. Any wide-awake boy can build the car. 


Complete instructions, 


Special Inducements for the First Boy in Each Town 


Live boys all over the country are buying 
from us parts they cannot make themselves 
and building their own cars — Thereby 
getting a real automobile for very little 
money. The book tells how— 


Dozens of boys are now using The Lad’s 
Car for messenger service and light delivery 
—It pays for itself in this way in a short 
time. Two Philadelphia boys are touring 
across the continent in their small cars. 


The Lad’s Car is propelled by a three 
horse power four cycle gasoline engine—It 
will carry a passenger farther and cheaper 
on a gallon of gasoline than any other 
machine in the world. 


The steering is of the standard rack and 
pinion type,same as used on large machines. 


With book we will send you complete list 
of parts with descriptions and prices. 


We have no agents—you buy all parts—or the car complete 
direct from the maker, thereby saving all commissions. 


Send 20 Cents Today for the Book—“ The Lad’s Car and How to Build It” 


Successors to 
NIAGARA MOTOR BOB CO. 


Department A 


NIAGARA MOTOR CAR COMPANY 


NIAGARA FALLS, N. Y. 


| 
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Mechanics’— 


mechanics; 


ets; power of boilers; 


Tables; formulas; 
measurements: 
belting; mechanical powers; hy dro- 
strength of materials; 
shafting; boiler design; care of boil- 
chimneys; 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 
fessions of which they treat as do these Handbook:s. 
knowledge giving data and information that is hard to find in ordinary books. 
have been prepared. by the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises.on applied 
sciences ever published. These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 
grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 

SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Mechanics; _ electricity; 


ic ‘and 


Electrical Engineer’s— 


units; symbols and quantities; phys- 
electrical properties 


They are little giant encyclopedias of practical 
These Handbooks 


They are an indispensable 
They are printed on a high- 


Building Trades— 4s 


and 
structures; strength of materials; 
properties of sections; strength of 


Tivets and pins; materials of con- 


electrical 


of 


exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
earing; transit surveying; triangu- 
ation; curves; radii and deflections; 
earth work; track work; electricity; 
etc. 


Advertiser’s—How to plan and 


write an adver- 
type and type measure- 
points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 
and printing methods; electrotypes; 
matrices; advertisement  illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertising; 


tisement; 
ments; 


metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
ets; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 


Business Man’s—Arithmetic; 


es; 
business forms; 
measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing; stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 


struction; footings and foundations; 
masonry <onstruction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’s—Arithmetic; 
formulas: 
tables; money; percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
kkeeping; business forms: card 
systems; modern office methods; 


agencies; etc. 


Stenographer’s & Cor- 


respondent’s—A‘vice to 


e gin- 
ners; shorthand speed; letters 
of applicafion; punctuation; 
correct and faulty diction; 
business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of 
postage; duplicating work; etc. 


Telephone and Tele- 
graph— —__Useful tables; 


mechanics; elec: 
tricity; magnetism; primary 
batteries; storage batteries; 
electrical measurements; tele- 
phony; tests with magneto- 
—- and bell; telegraphy; 
forse telegraph systems; mul- 
tiplex telegraphy; etc. 


trade marks; circulars; advertising 


Plumbers and Fitters’ 


Arithmetic; involution and 
evolution; powers, roots, and 
reciprocals; circles; decimals; 
geometrical drawing; weights 
and measures; formulas; men- 
suration; mechanics; hydro- 
mechanics; building construc- 
tion; heating and ventilation; 
gas- -fitting; plumbing; etc. 


Mariners’ 


trigonometry; 
navigation; terrestrial naviga- 
tion; celestial navigation; or- 
ganization of a man of war; 
naval ordnance; explosives; 
torpedoes; ship building; speed, 
tonnage, and i fuel consumption; 
ropes; wind and weather; 
signals; nautical memoranda: 
etc. 


Please Mention Popular 


ations; business law; publicity; etc. 


cost accounting; bank bookkeeping; 
clearing house methods; etc. 


International Textbook Co. 
Box 872, SCRANTON, PA. 


T enclose $ -_ for which please send me 
the — “BEFORE which I have marked X. 


—NMechanics’ Handbook Advertiser’s Handbook 
—Elect. Eng. Handbook -— Business Handbook 
—Bldg. Trades Handbook — Bookk’per’s Handbook 
—Pium. & Fit. Handbeok — Sten. & Corr. Handbook 
—tTel. & Tel. Handbook —Mariners’ Handbook 


Name 


St. and No. _____ 


City State. 


Pee 


Mechanice 


POPULAR MECHANICS ADVERTISING SECTION | | 
BUILDING Abverriser’s BUSINESS STENOGRAPHER PAUMBERS | TELEPHONE INERS 
MECHANICS |ENGINEERS TRADE n's AND SAND TELEGRAPH 
nanppoox | “ANS ERS’ |ENGINEERS 
(ANDBOOK 'HANDBOOK HANDBOOK HANDBOOK HANDBOOK DBOOK |HANDBOOK 
WrernaTion* 
| 


Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 


Practical Drafting, Detailing, Designing 


Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, | 
Are NOT MADE by reading books, | 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson. 
LET ME TELL YOU: , 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE | 
that your employer will demand of you. 


This $13.85 


DRAWING 
OUTFIT 


aa Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

I give INSTRUCTION UNTIL COMPETENT and 
giv PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 


Please Mention Popular Mechanics 
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Sharpen your tools 30 days FREE 
on this new, shaft-drive 


Luther “Hummer” 
Tool Grinder 


Foot and Engine Power 


Does the toughest job of grinding easily in a few 
minutes — your tools will always be sharp, makin 
work go faster and easier. You can prove this by actua 
use of this machine for 30 days free. If you are not sat- 
isfied that it saves money, time and tools, send it back at my 
expense. Built all of steel and iron—no chains—shaft drive 
like automobile—dust-proof ball bearings—gravity lubrication 
—4000 revolutions per minute—runs as easy as sewing machine 
—5 years guarantee—absolutely revolutionizes tool sharpening. 


Shop Outfit Extra Attachments 


The shop outfit we will send youon30daysFree With the extra attachments the “ Hummer” 
Trial includes 14 attachments and accessories, can be used as a —.! lathe, force feed 
fully providing for every grinding, sharpening  dirill, jig and circle saw, blacksmith forge— 
and polishing need. Sharpening attachments 16 extra attachments in all which equip your 
enable an apprentice to do difficult work like shop at low cost. If you bought machines to 
sharpening twist drills, or gumming saws fully do the work these attachments do, the cost 
as well as high priced mechanics. would be many times greater. 


or 


DIMO-GRIT—“the wheel for steel” —25 times 
faster than grindstone—10 times more 
efficient than emery—will not draw temper 


Dimo-Grit, the new artificial diamond abrasive, 
is a twin product of carborundum. Dimo-Grit 
is especially suitable for steel, leaving the 
smoothest, keenest edge — cuts hardest steel 
as emery does soft copper. It peels steel away 
in tiny shavings instead of wearing it away 
like the grindstone or emery wheels—never 
glazes — no heat developed—no need of hard 
pressing or water cooling—no danger of drawing tem- 
per. South African diamonds could cut steel no quicker 


—outwears any number of emery wheels and grind- 
stones. Carborundum wheels furnished if wanted. 


Return this Coupon for 30 
Days Free Trial Offer 

You do not put yourself under any obligations by re- - = ee 8 

turning this coupon. We will send 40 page —_ Book 

reprinting the story of artificial diamond abra- ra Coupon 


sives as printed in McClure’s Magazine, and 
describing the “‘Hummer”’ grinder and at- 


tachments. Then you can select an out- Luther Grinder 
fit for 30 days absolutely free trial. Mfg. Co. 
Luther Grinder Mfg. Co. @ 1209 Michigan Street, 
1209 Michigan St., Milwaukee, Wis. Milwaukee, Wis. 


Dimo-Grit Sharp- Please send, without cost or 
obligation to me, your 30 days 
pe nt Free Trial Offer and 40 page 
Free Book. 


stones for 
|—look 
for the N 
name 
14 Machines in One 3—Universal tool rest. Grit’’ 
4—Chisel and piane bit guide. 5--Dim»-Grit razor hone. —Dimo- 


bit honing attachment. 14M—Twist drill sharpening attachment 


W. F. HALL PRINTING COMPANY, CHICAGO 


Shop Outfit 
| soDays 
FREE 
Trial 
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| | 
| 
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